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981101919 (Laboratory) 69 99010 991961010 099169 
310901© 0991 69919198 1 KI9I9 01961 6^000 
019069 'd 09900H0 99019 901060 (3 51010 00, 
©I960 999169 5190 68109980 I 

99010 6910^ 511611961 36)69 ^ 6^939® 98110 
0’61 ? ^ 6100 900 009 06]6160 000 - 6910^ 
6098 01998110 (Biology) (3 ®019 000 99§08fl0 
(technology) I 01998110 6098 361019 98110, 
99998110 (3 6)161198110 I T1 981100 00 ffllQ9( 51N09 



(Life Science) 6910 00I9M | ^69 69391 919969 
39®08ilft 0’61 ? 39®08flft (Technology) 00 010 
00 600,6091 690,005) (Greek : techne 91 technikos) 
6109 3198 91019 33 6098 001 (Art) 91 601610 I 
3310, 9H90I90 0_QH (3 / 3391 00090 9H90I069I0H 
69601619 91 909 369101010 981100 36910 0 
39(®0Sllft (The practice of any or all of the applied 
sciencesthathave practical value and/or industrial use) I 

6090199 981100 00)0160 99190 9169 I 601619 
019 91 6019 91 36L0100I0OT0 0808 339169 36910 
91 9H90I9 0 T1 08110 (The application of biological 
organism or cellular components or microorganisms, 
systems or processes constitutes biotechnology) I 319 
00T1 m ©I960 0060 310 99019 91 000 000 
601619 019, 36(019, 0196019 91 601919 3°61 91 
9910100 0980 0H90I0 0 6<?93£L© 98110 
(Biotechnology is the controlled use of biological agents 
such as micro-organisms or cellular components for 
beneficial use) I ^ 99HI 91 60161069 36(01998110 
(Microbiology), 6^90919098110 (Biochemistry), 
9800HI (Engineering Science), 6019 309°61981I0 
(Cell biology and Genetics) (3 61098110 (Industrial 
Science) 319 906) 981109 969100 3I961H00I 903N I 

6§Qgfl(® QTO6Q 2JI9 < olH®G'l : 

T10I 900 3160100 60198 T1 08110 0 900 

<U, * 

3010 981100 36910 6910 909 60IQ3M I 6069 
9L0H08 ^60 69609 019 (organism), 36(019 (micro- 
organisms), 6019 (cell) 91 601919 991010 (cellular 
components) T10 o 0198 91 ^0 60*9 3°61 (living or 
dead biological agents) 99010 60IQ3MI 3310, 
996919 901060 699900 3809 65190 0 60988 
661910 (algae), 910I6( (bacteria), 090 91 m 
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(fungi), ©3( (yeast), 9©|0 QWfflWQ 6©I0 K]0 O 

gi6i 6©ia, 999 0 gi6i0ift©r 00199 sj°<siq6€1<si 212101 

©19© 0S|0 02J©1©0 99191ft (isolated components 
from living matter) I 

K199 ©19 91 690lft©T0 99191ft© SIS’ 91 2II90H© 
Si 9910.1 6ft© 6©l69 g©l9 g0H© 212!© 0901660 
9Q9J ©991991 0 K| 9ffllft9 66^ I K1 9QI99 <39H 0 
S1ieift1lftSr9 9991969 2II921M 91 ©0©I9© 60IQ2JM I 

QQHI 0 21010 

2l6ft©©T 2II96I60 6©990§ 99HI 0 21100 
ftffllft I ^01 9^1969 Kl ftffllft Kl©9 0< o1 <§101019 9919ft 
0 2112ft© 9ffllft9 21991ft 0 9991ft I 919969 Kiel 0© v 
ft6© I K1 ftffllft 69<S( 211999 2[QI I Kiel© 2100199 900 
2JQI 2161© 19 0^0J 216© 1901ft 0T9 ^0 0 ©9100 
©619091 99 999 069 21601901ft© 01 909 99©I9 
9IQ ©IS3H60 996910 ©99169 90S 6©I©0I02!©I I 
01019 ©S 991096 K10I69 9211091 1 

e . 01^99 9 0 0 0 999 699691910 (Babylonians) 

0 96092110, (Sumerians) 016ft 6©60© ©^© 
9H90I969 9019 991910 (Alcohol) 9019ft 
©99102160 I K] <30H© 69016ft 691009 (Wine 
0 Beer) ©I960 0191090© 996910 ©02160 I 

9. 01^99 Hooo 60 0^© 9H90I0 ©0 <1© 

g©l9 90 91 0910 ( Leavened Bread) g%0 
©99192160 I 

«n. gia e c oo 0901 900© 21*100100 91090010 
000100© 9900 ©09160 96010 ©0I9I02J0I I 

tf. ? d ? 9 9 ? d 09060 ^960R( Acetone), 

0H0lftffl (Butanol) (3 ^690O\ (Glycerol) g©0 
91910 ft© <20H0J?© 90069 9101601ft© 
(Bacteria) g6SI0 ©9I9I©21©I I 



#. ? dtftf 090160 609909, (Penicillin) ftl0© 

90©191 §921 (Antibiotic) 9©0 ©I960 g©0 
©91910 9102101 ©9© 690 I 2J90H 21I60©,0I'39 
66ffi 0 (Alexander Flexmming) ?d9d 0901 
690© S <1© 9910 ©9 ( Penicillium notatum )©, 
6ft0 211^91(300, 9S0 ©09192160 I Kiel 21©l 
6S i 099§ ftffllft© 0019 96%0ft10 2119^101 

i>. ? di>9 090169 216019 9I0I9H60 ©1910160 

069 99900! (Uranium)©^ 1 ©]© ©99I09I92J9II 

9. ? d 9 c n 090169 ga0 9'0g0 2llft0°0© 99HI 

00191 (Genetic Engineering Experiment) 
60I00I92I0I I 

r. 960060 ? dTo 090169 ©9© <$101 6©60© 
0I9H g%0 ©9191© 901960 009 ©091 909 
6©l©2!©l I 

d . 2116000160 ? d r ? 090160 6©60© 6910 6©, 

©I960 0§0 90© 06ftl6© fr |ftl©, 211^90 
(Monoclonal Antibodies) 910© gftH K| 00HI 
9060 g%0 6010 0H99I9 6©l©2!©l I 

? o. ? dPTl 09969 00^1900 2161010 (Genetically 
Engineered Microbes 91 GEMs) 9I©I£H69 
gSG ©99©ft, (Insulin) © 9000 9HI2J 90© 
0ft 0H0 0H99I9 01©' 21960100 6©l©2[ffll I 

? ? . 90691© 216010 g©ai g6si0 ©©69 ? d rtf 
090160 ©^06©0ft„ (Interferon) 910© §021 
g90 ©9101© 601901901ft© 6910 9190 001 
90© 0H99I0 ©10 21960109 ©9I0I©2!©I I 

6069 600g0§ 0i3lft0 0010 9©0 2119910 

6998 0ft89°60l©1 0KI0KI gq©00HI (Recombinant 

DNA Technology) 0191 qi0l 9©0| 06©3 6©l60 909 

69190198 I 
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9?19ff6Q 6§9gq§ 

6^090 019069 6^939® 9949 949019 0 
g6ai*si 696t5ii6ii96i i ai© <i 0041 5ia®69 ai6©i90i 0 
9699611 0019 606© 60 0100 51Q409 31909 <1019 
g6ai© 0 310614001 099 696( ©©©i960 90ei98J©ii 
■<10169 60600 991999 <1 51A069 99^00 9991 1 

? . 099 6^05119 (Carbohydrate) 004900 0800 

9^0I999§0 6^9001^0690009 (Alcohol) 
9QI99 09 01919 91969 949019 9^019^101 1 

9. 9091 98 09 9S0I0®9^ 910 5T0.0 09 

0604199 099 0 99019 0069 0694199 069 

(>. (>. °*~' • d*. 

01019*304 960 3061 098J9I 1 

01. 9100 0890 9*31 *311991 010 090 910 a SI 6091 

069 6518169 0190 019 08 9 0 069 901 
(fermented) 6919991 069 910910 91 0019910 
(stale rice) 019^101 (3 601919 09 696( 996919 
09(401 1 a© 9 (30S169 <1 000 909 01901 21600 1 

if. 069 000, <1*39 310 001900 009 090S0 
009 91 3161 (batter) 08 5109 91 960 00 90 
0 <q 1 001 g%0 060 0181 090 6091 510 91991 
9069194 60IQ3M 1 

#. 99 (Black Gram)69 g%0 90 019 99 91991 

069 01010 01069 90 9069 QIS 01 60’S 
(stirring) 511991 069 90 g%0 09iaiQ3l<l I 
<10 0IS9I <3191 90 699, 090 Q 901 6091 
609 919910 90 ©I6I3K1 I <1 9© 0099 9699*3 1 

i>. 0199 90 (curd) g%0 <10 091090 gai I 310 

019469 90 <10 9W9 0194 91969 9614 1 8190 
9010 81*31 0991 969 999 8|9I 3§V0<I 90 
<18169 90106960 (00 901091 91 Inoculation) 
90 00 0319 60IQ3M I 

9 . 91999, 90 319 g%0 099169 08 Q« 001060 

69 90 91 91990 606(090 60I08JK1 1 31001© 
990; 3019 600, (cake) <1 6019069 gS|0 I 



6^090 019069 996910 *31194 3S069 
361010010©© 9001 ai0 *311040 qi©$, 090 (3 
6919099 60198101 6919 *31104900 *5)06119 6019998 I 

QQHI (3 fl^SH 

60990® 981109 609 91 9999 9100 0 90 
0101 99® 6090 04I90IQS I *3119 §961, 99100, 91 
9194 995109® 0 6010 90S 99060 <1019 96019 
99900 I 69900 0969 996001 1 0101 6098 ( ? ) 09 
(Agriculture), ( 9 ) 00© (Forestry), (01) 99410 98110 
(Horticulture), (if) *99919 (Floriculture), (#) 99699 
(Environment), (i>) 9® (3 0160611 (Renewable Energy 
and Fuels), (9) 061 (Mining), (D 00019 9100 
(Aquaculture), (C) 0094 (3 99^1^4 (Human and 
Animal Health), ( ? o) §961 (3 9191 (Medicines and 
Vaccines), (??) *31194 *330,10961 (3 91010 (Food 
Processing and Beverages) 0 ( ? 9 ) 91511000 <394 (3 
6S'9951I00 (Chemicals and Biochemicals) I 

99691® 9419® 9999 06169 <1 31300 6^900 
981109 ©001 6961, 99395 I <1019 09019 094910 
a99l0 6098 01000810191 §961 gsj? I 609, 
60098® 98110 6090 69 0194 (3 91010 g%069 
910190 01 060', 0101 5T951I09 6019 0190081 0960 
6^3,90 90990 ai6ttl6i I ai9 <1 909 68369 891089 
019 3310, 3610100109’ 99 919 3130 60*31191908101 
019010©© 0094 (3 0094 019969 ©§§[91 019010® 
9 IQ 30010 300019 1 6510 90 019010® 609 <1 
60®g9® 98110 09408 <10 90*5, 9®*$ 031 5H°g00 
905J060 661*9 98110 ©1969 0*310010 I 31611, <1019 

©9940 9V 3159 93009 609 I 

■ 

fmv, gi&eff/SQ gi€iK>aiff ®s?/67 & 
&{?, QWQ ©67/67, Q$9 

0/67700/6?, Q<S'6f?‘S;Q-9Se 00 * 
6fiMQQ -C9 c nr&9? c n9r 
Q-6f!Q - prafulla.mohanty3@gmail.com 
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?C9r 099160 910 £1160001 <39 6900, 
690900010 3109119 00 6^0 360HI9© 08100 'O© 
03199 £1190 002160 1 ?C 9 o (3 ? C r o 009160 
90001^ 0^0^0 3109119 'OS? 08100 0§0 £1100 
600 9102101 1 
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£100191 (3 09 £1109 900101 £100 I '001901 09 £1100 
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^0109 0419 9210 66)61169 £190 0HI6^9£JI 01 
010101 '<10160 906^00 (antibiotics) QQ3 090160 
9009 £11060 I 'O0IS0I 910000 009, 00000 99 
360© 06(6010,, £110601 3£, 01^,0 £iq, £104 39100, 
£19, (3 09 9§0I0 01019 9013010 0319 099160 
'<101090 £19010 £100010 1 01001610 9913, <31I0H 
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6990160 0HI6QQ3I, £3°9©,60£, 69£0I03IS£, 
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010090, 661010 01 0ai6004l6^9£ll £116010 
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090 0931319 I ^0100 01019469 0601000, £iq, 
001 0169100,, ©0100,, 9006101, 9390 £110 090191 
9013 3%0 69I03N | '<10100 0419 09 9091901099 
9013 031969 041 0H000 69IQ3I3I9 I '<101009 
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949819 903169 3600 31^9160,103 0060131 910I6L 
m 090108 I '<18 909419 01® 01091 010 609000 
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(3 6010 090193 N I 3808 361,010 ^8 33010 
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690160 603.IQG, 31^91601033191 3©I90 3_3© 018 I 
'<181801 08 63l0'O0,(Proteases) 66)6110 9^90 0319 
00 '<1810 0^. 09930 I 
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90100 0211 ©100810 919 2191 ^0 99100191 219010 I 
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O'dO.'d 361,0 360HO 6019 0211 01001099 00063 0 
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(Complex 3-dimensional structure) §'dff,'d 900 
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6S'IQ3I9S; 96)010 361-31000 901060 690 0K]0%© 
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900810 96006119 00609 031 090191 91000 'OOO 
9169 990610 6S'IQ3S I 6069 319® OSH 099169 
609609' 0611001 6910 0I60I606®I6OI© 069961169 
0'd0,'dO 393 90 00 06196® 909169 OI0S I 
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9°60l©0 00, 9169 30609 I 

«n. ©019 396169 0'd0,'<]9 99® 061610 9^9169 
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g. O'dO.'d 9°60I©0I6® 00^9169 OS 09090 
316191 010 6 ^ 030 ® 99HI 0161069 3301 01010 
30199 9390 (Enzyme) 900‘s) 1 69§O,90, 
'd0,©IQ0, (restriction enzyme) ®I9I 0©Sf ^1069 
0'd0,'dO 01091, 9°60I0OI®1 9300 (ligation 
enzyme) ®I9I 0'd0,'dO 9°60I0 0991 (3 0^0% 
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i>. Y1000H010 0Y10Y© ©3© ©9© I 0IQ ftlftl© 

0©igi9® (fluorescence) 2I6L ©H©%0 
6SQ21S I ©YlftYI© 09SI061 ©211 9°9©ftl 
ftftl961 ©IQ 9009109 6©l61ft9lft 941 2119^0 
6019 9199161 I 

9. ©ft<§ 919100© ©61 691© ©©0 ©©§069 

0YJ0Y160 ^100 000100 I 

QYPY] sq^aiOTf&CDNA Self-assembly) 

99691® ©611091© 211419ft© 6©,©I6© QI0Q0- 
0© 699,9 2100© ©01961 091919, 214101 Bottom-up 
self-assembly 9141969 0019 <306169 ©©0 211009 

<a$i©<a$ 9 ° 9 ©fti m 091919919s 1 60^9 00©©© 

09© ©<3ft1 04169 0ff4 210990 6060 YISI ft«19 

OO cc CU, c *- CU, 

019 0©Sft1 ©YlftYI ©Oft ©90 I 9091° 61I9I9® ©Y|ft„ 
©Oft ©901 91© 09© §HJ9 6©9,ft0©0© 9 ©4 210990 
ft 6019 21908 #o% 210990 60192160 1 ^099 
21099© 60%0®ft ©99 60I921N, 0101 ©0 ?69 
0090 I ©0 ? (0)69 0601© §l<fJ„ 0419 69 6©l619 
09© <§IC1 # o% 210990, 6921919' 69606060 0601© 
9999 90 self-assembly ©I4J969 ©§0 6060, 0101 
Y- 211009 611919® 0Y]ftY]60 991090 600 I 69099 
©0 ? (©) e (g)6© 6©q9ift9 , 9 00ft ©6©© 2ift9iai 
6001 06fl9l©2l0l 61I9I9® ©YlftY]©©© 6000 
monomer unit I 9ft9- YIS Ylftftft (monomer) 211009 




00 S : ©Q© ©1019© §YI©YI I (0) 06010 §I€,0I4J06Q 
Y-8IIGIQQ <a°Q00l I (0) 016010 §l« x 9141060 ©1010© 
©-dS-d 60Q?J69 QfiU 6910 00 (overtangs) 09S, 0191© 
0©€J self-assembly 0JI0I polymeric SIIG?©Q ©Ylft'd 90© 
©00 I (0) 016010 §l«3 x <3IQI 'd© V 2IIOI00 9°00©l I 



61I9I9® ©YlftY] self-assembly ©141969 ©Sft© 
(polymeric) 211009 Y|© ©©ft 21IQI9 411961 ©9© I YISI 
0 DN A Nanotechnology 9 60lft© 0^ I ©YlftY]© <39391 
9°9©ftl69 699, 21ftft©9 ©0ft 914196108 ©0 I 6061, 
2J6ft©©0Yl ^©Sftlft Y1900 0919 ©YlftYI ©1999, 
(DNA tiles) (3 ©YlftY] 691©©: (DNA motifs) ©141969 
2141ft ©© 90121 9§ ©91919919© I 

§Y]ffY] 9\G9\£9G^\G9\9Q g6£U€liq© 99 

©©0 ftS ©9 419 ©YlftYI ftl6ftl6©6©|l69lft 6ft©ft 
6©lftft ©60961169 2110© ft 6019 ©6©9©0l6ft Y]£>I9 
©§§4i ftidniqft ©©go w 6©696ii M-?<n 
ft 6ft 19,9 Y|© ©19 ©YlftYI© 2J6ft©©0Yl 6SI© 
single-strand <3191 6©9, ©9© ©919 09,9219^2160© 
ftftft 2II©09 61I9I9® ©YlftYI (DNA Origami) ©<§ 
©92169 I Y|§ 06II91§I9I 2J0H0 ©©.9141 ©©ft 2JI©0© 
DNA nanotechnology ©141969 ft©9 (3 ft©61 ©16© 
9$I09$ 9969 ©9I9I90I9S I YI09© 6©lft© ©ffllft© 
©©<3 21991 §0 909HI© 991411ft ©9©l 91© DNA 
Nanotechnology ©0H0SI9 ©9I9I92JS I 2J4J©0 60<a 
Crystallography 06019© 9SH 9$1 YIS <000 ©6096119 
90010 6SI92J9I, 692169 21401 2160© 6§8flft© ©I9H 
©9S§ I Yl© Crystallization 069199 £49 9SH 2191, 
699 isolated 216!©0©_crystallization ©9©l 210 ©Oft, 
699109 69I0Y1 0-211000 ©9© DNA-lattice 69 
9°69l©0 ©9 Crystallization ©960© I 0^191 699lft99 
211610© ©Oft 941 ftl6i©l 90© 60© I YISI ©H010 2104104 
0601910© 0©©0© 6091 ; 

• DNA origami 9 detergent 9SH9I01 ©61 214}© 2!©l 
6S0_ mebrane protein ©006169 ©1991ft ©9©l 
019 ©H©^© liquid crystal 0000960 DNA- 
origami ©H0SI9 ©9©l 919 ©6©9©0l6ft 9SH 
9 <qIS 0 MSI Protein NMR Specroscopy 019 Yl© 
2199H ©Ift I 
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• DNA Walkers 2119 nanoscale assembly material 
©169 9H9^0 691© nanoparticle %09_ 9001© 
991© QdlQffSI ©169 9191909 9°6€|LaSI 
339169 ©19 699169 9iei9H 992110 I 

• DNA-origami 0161060 63190, 691%© (protein 
folding) (3 9999 9I9H9 6S i 9-6©l99 961 
(Biophysical Properties) 2I2J9 999 ©169 
991 90S I 

OC C3C 

• 9908 919190 ©K10K10 90^ 21190 9921160 

(U, ' o 

2I0HI0H 09139099 909§0 0 99§0 ©961 0 
Kiel© 0993 9H99I99 91961 0 Kiel 9©% 
9699999© 211900 90S I 9661908 electric 
material 9211 molecular wire 9 69„©I69 90lffl9l 
91© DNA 211909 template ©169 2116199 electrical 
9°000I60 9H90I9 99I9I92JS I Kie 909169 
nanomaterial 9 909 09961 061 99l9lffl0l9p I 

• 611910® 0KI0KI0 %I©I99 09169 0001901 
9©I©9I 0IQ 00H6090 13100 990 0H99I9 
601% DNA nanotechnology 9 programmable 
0913 ©I960 0061 9919198 I 

• 2110% 9 < q]00HI00 06169 2191 iNano 0 cDNA 

9699611 6900 969990I0©®I9I 99190 

9%961 9900 0211900 90^ 0K0K1 9I9 0 
origami 0 KI9 9669 ©061 699869 Kl© %0® 
DNA 91 RNA 9<3©19 9I0I0H00 00091 6019 
09§0 ©169 KI9I 60lffl3IK] 0 99 60I02JM | 
Kiel 900Q0 ©169 9%9I0 91 910910 6991 
6019 969990160 210010 9018060 K]§ DNA 
69l0© (device), 69I0K1 2109 09^ 9I9H 9001, 
900§0 01961 60061 0 2116199 9^6000 2119 
9HI0960069 9H9^0 69109199 I 

• KI009 nanomedicine 60060 DNA 69169909 
K19 6^9 %%©0 ©169 000610 0 06990 0)961 

6396169 9iei9H 909 I 



• Kiel 9H010 9HI0%0 69199 00H 0211 09100 
69I9%0H (apoptosis) 6991 ©19 969990160 
K19 901 ©K10K] 0|®60 09^ 691909 0%99 
63061 990160 90V 69I©S© I 

• 000160 219%0 0610 0 9% 39® 30<SI00 
969990160 31909 69% 210309 949910 99 
0©©©I69 9©9 monomeric© polymeric 211909 
01919® ©K10KI 900 90 KI9I0 306101 36919 
(antisense application) 90I0S© I 

• 21®6en© ®^®0HI©99 969990160 0 §©9 

self-assembly 0161060 69I0K] 0gi9l90 DNA 
3%0 90S© 91919 6919 ©009 210191960 
3690 99 319 1“ Q$l 094© ®9I01© 0%S I 

691919 9309010© Q0%0 96® Kiel© %I91® 
9 000 21619 601021019 ©994060 0010190 
0K10K] 0161069 9190 6919 06160 0l96l 6390 

061 ge© 60100100 1 

• 0191046930 6^131000160 01919® 0K10K1 
0161069 0919 6919 0619 RNAi ger©©l69 

CU- <=*- 

6390 90S© I 

• ©1909 91019 01001310 693© 969990160 
KI0 ©K]0%] machine 99190 90S©, 91910 
691906160 3690 99 69060 pH 010 99008 I 
K1Q99 0i©69i9§ 21169 Kiel© ger© ©16© 6390 
99 pH 0 0100131 010 99I9I00I9S I 

0060969 K]00 09I0IQ0I6069 211991 90960 
21609 949919 9069191 0013010 ©K1%K1 
0I60I696®I6©I0 %I9I 999 699 691© 6^131000160 
2110191 218© I 960999 0l9& 6390 (drug delivery) 
9.099941 (crystallography) 0 60909061 (diagnostics) 
69360 DNA nanotechnology© 910 %96tl® 69©990 I 
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60l9® 211964901 096 992191 1 3©069 6060696® 
0T0, 0V, 901 (3 099 21919 ft 2191 1 90 0ft0°SI4l9 
909® 6091 0V69 61194 00041 990 90 6ft9l I 
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6960® ft®®. 999® 010 991019 211964901 096 
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991091 I ®60 2I2J9® 2121© 999® 010 99 0 010 
36®1® 9010996 99 00 qig94 019 6§81lft© 9QI9ft9 
36010 991091 1 90 0219169 2191 310 9 90 069 
at 0°04® 999® 0 010 9991 009 6091 1 9901ft 
0®l 010 ( Tlo o o 9999_ 901 019 9©0j 9091969 
901019 0I92!®I 696® 60 069 699® 310 9oo 
6010 010 9060191 1 06 6021® 0I§ ?#-9o 0 2110019 
21049 ©991 0194604 1 Q® 3®I9 0194604 019 211964© 
91© 0°q0 019 21190 99 019 900996 31008 
0101016ft 0 ©9ai§ I 

®°0 601019 0010196® 0194 09§0 210 9099 
6091 1 990 ©ft0°04l© qft®0 010 36l®1 0191 211904® 
090169 0194 601019 6091ft I 6?ffllft©0l6ft 90 
09199 91©9 9600© 990996 ©9 6000© 212® 

oL 1 oL <1 oO • oC 

210900 ©991 019 9010 91919 ©69 I 9901 3©I99 
0040lft9 3©I0 0669 ©00 901069 0910090 0019 
0991996 30010191 ft0ft ft0ft 90ft 0® ©9 ? C i>o 
00019 ‘09© 9q,9’ 21190 9691 0991996 ftffllft 
212)9® 2121© 9960 6019 990; 09696 (3 QI90I0® 
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2191 909 ^9121® 3©I069 2191 (3 9669 06 90ft 
992191 ©ft, (gene) 60I0KI 0ta 9069 900199 (3 
60219 910192191 60469 9669 069099 093910 
609 1 0991996 019 211964® 696® ©10® ©19® 
(germ plasm)9 0999ft ©9I0IQ 0991996 9069101 
©9l9IQaN 106 (gene) 0999ft Old' 2160® 91 609® 
09000; 9019ft® 949019 ©9I9I92JM I 21991 91 21940 
9919 ©92191 999 (vegetatively propagated plants) 
019 009 ©169 ft0ft 69l6®9 9919ft 60ffll I KI00® 
60ffll 6001 60196 (tissue culture) 6 919® '3901996 
(somatic hybridisation) I "d 99 3001 0191 211®, ©9®1, 
60(3 211® 9999 900996 991019 01991 1 'dSI0l®l 
6301ft® 2121® 210900 991019 0I0S Q 309® 0®§9© 
00 01991 ©9 031 69193® ©91©® 0001 9211019 0IQS I 
ft69l99 (mutation) (3 0991996 30010191 ft0ft 
000100ft 9999 0® 991019 0I9S I 90 'd© 090 

<1 G oC- oU 

210 <§]03I60S (3 01’ 019® 69l®9 6® 06 211964© 
969 I 90 900 0ft 9699 069061 0V69 09101099 
019910 ©069 ft0ft 6®|ft, (clone)® 0® 60I00I9S I 

9901ft® 06906169 6©6ftft®, 0eift®9 o 
(genetic engineering)® 3l2lft4 696 I 999 (91 61161) 
691069 2191 090001 (toipotency) 6010 9999 
6069160 2I°0® 004 09199 00ft 009 6£'I00I0S I 
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6?ffllft®0l6ft 990 21991 6910® 0910101969 0a®, 
©169 60106 (culture) ©9 eftlft'O 69109 ©ft,® 
21ft40l69 ^069106 ©919 019919 6®l0® 91919 
©696 I KI09 ©ft, ai9lft-39lft 992191 90 6910 ©0; 
3©I0 91 ©109 00 69IOaiO069 I 6010^ 699,609019 
211904© ©ft, 9191® 99 60IG , '<1 999 691069 ©9 991 
0IO0I9S I KI9 09^069 699 ©ft,® giftlQ® 991091 
01® 99I0N ‘0199ft,’ (transgene) (3 ©ft, 096 992191 
6910® ©10 9999^990 ‘0l0®ft10’ (transgenic) I 
6010^ 94160,92119 ©ft,® 999 691069 ‘3°3l0ft’ 
(gene transfer) ©991 (3 609 ©ft,® 009 ©991 010 
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9©3 09© ( marker)® 360,10 ©9 00,9 O| ai00 60IQS 
§ ft© 0161 60QS I 'dS 9010,69 6§ffll®90l6® SCIQ 
9190010 9999 93 999, 692169 2lhd 691® 06916© 
9001 0 2119 ©S 0661® 9® I 99913; 211609969 ? C C 
090169 'd© 3©I9 991691 93 6991 1 'd©!® 9419019© 
919 5191 Flavr Savr tomato I <1 9916919 969® 961 
6991 <191 91991 919 2161© 999 ft>d I 9V69 999© 
991® 991991 99.1 ^9196® 9019® S©I00I Bt-cropsl 
'd© 619469 21M 9199199 61® 9321©l 9®. 9191 21I9S 
6919^ 94I6®92II9 (Bacillus thuringiensis) I ©19969 
'd© Bt -O’g® 2116® 919961, 9916919, 996919, 991, 
99191919, 991, 9109, 6919®, 6©§, ©9, 991691, 
61®, 91991 2119 99469 919 91991 1 ^99 99990 
0199 9199 (germ plasm )69 Bt-gene (cry gene) 'd® 
3©l®9 93919 92119 96®, 9191 'd© delta-endotoxin 0 
<1^6® 6919 939191 69199 03 9991 ®90l 90S I 
69© Bt-910061 9211 1 99010 9199619 90 0 9I6J99I 
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99S9I 'd© 0)®d ^6919 ®I9I 691® 939191 6919 
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(larva) 'd© §®6 3©I09 99 90 961 919961 0S® 
6910131© 90S© I s d2J.9l© 961 <3lS6 69919 90S I 
9196119 0)®d ^6919 <3)191 ^019 3©I9 919961 9969 
90S I 6919991 (3l®60 21949^0 2I°61 91 ^019 ®S 
991990 (metabolite) 9199619 9619 3©I90 9691 
^0IS0I ©969 06 ^0 <3l®6 9969® 9®0 99919 
931991 90S I 60® Bt-919961 ©19069 91® 9991 
0IQ 6®3®91®l ©IfflS I 

99990 019,9 0199 (germ plasm)9 2119 'd® 
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©9I9®-'A' 02119 60109169 I Kl® 999 0211 99109 
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6909® 6919190, 06019,9 e® 1 ®®®, 00, (ferritin 
gene)® 21161 6109 06019(69 9°il90 9910 6®1© 
93,190 ®90l 6 ® I© 6991 91 69916® 181 1021100, 
(metallothionin) 0211 ® 992(01 00, 2J°61© 69l©69® 
212(® 99999 93919 93 99 9192(01 9190019 6109 
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?di)o69 GQ9 ‘990 ®q®’ 21161216® 0101 ® 00 , 
99990 61940I0©9J9I ‘09090, 9q,9’69 99610 
991910 91991 'd© 0919 2109191 990169 
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2190®9 (3 6919 306916 61® 901091 0IQ 9190019 
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21160® 3900 91946194, 909991 (3 9WI99 $1® 
3061 999 I ^0169 2119 ®S 09® 93 9®l©0 0214 96 
02JI9IQ9I60 I ^0G® 99910 91® 002(91 3©0 93919 
2163:021160 'd® 3©0 91® 90S 9101 ©9190,- A 99®4 
91901 9901 93 ©09 I KI0 3©@ 6919691® 2lig©10 
(3 9661® ©0 90I<3I 69619 6019© 3^469 99(0 
991099 211611 93S I 969®61l 9IQ 319 3)oo 691® 
901® 901901 9l6i 90,(3 60®<3I 6999. 9°$l (Bill and 
Melinda Gates Foundation) 69I0IQS I 3®®® 9_®4 
21S© 3699® 609(9 ©16® (3 01© 0®4 2IS ©901® 93 
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939 0I69I9XI® 3%060 ^0 21999 919041 ^0 
330169 m 99010 21106091 91 910190 (bagasse) 
009969 061 049910 09I9M I 021100 2110000 900 
21 S’ 9901669 933 99010 6319190 K10° 9401900 
(94169103 90069) 019, 000 0§069 949019 21210 





0® 933 0091 90 0S§i§0 9990 (corrosion) §19 
0021 NI 09, ©CTQ, 03 93199 603, 0°690S1I9I 2110 
0®3 69§9 2110 60060 990 31 a 1. 54x1 0 6 03 
90499 m 6OI021M I 001, 901, 60100, 21100 6891, 
919, 901090, 9’4 2110 9040^00069 69046010, 
60066104601© (3 0369169046013 0621^ 9901669 
21MI ^OO© 21919910 (anaerobic) 909301 *hJIQI 
2110000, 990 6^90 213 ^9° KI069N930 99909 
0919109169 I 9093301 21690 216019 (microbe)69 
2191 99100 K163I360I600,, 36019603 KI9° 
K16SI360I6009I9® 3191 9?t3 6OI021M I 

c *J 

09691690460139 09930 21001 09 690460130 
211300069 09900 09I9N | 03000 92101096 
(isolation) 99069 01606 969 949019 0919100169 I 

QI6&I-SIHI6S1IQS? 

0°0<39 6?ffl 1000160 0. 60IQM ( E.Coli ) 
910169 ©369 99000 09 ^0 6§3 (strain) 9§ 
©991989 1 KIOI 360130 9416910369 99900 
099169 I 60190^169 60010901^9 60910213(3 0^0 
3® 03 9®0 2110690 33© 0991 910 2104 ^© 6§3 
021 m 099169 690160 619V0I 0190 ©989 I ©0 
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99900 3191 0994069 091, 001, 909 94169103 
330 0991 909 6910 '<10160 030 099 I 

QI6£U6>6GK3 

66H0I0®, 69990, ©16319’!, 0§21l, 69199, 
004391 211069 2191 66 s © 0 099 0600 3%0 901901 
9969 969961 ©19 908 1 66 IIGKI 3 9969 
‘00°OI600I ©1691001’ ( Cunninghamella japonica) 
0100 ^06 0191 0909, 933 0900, 090 969 
949019 0919198 I 

<?l6£U01Hiq 

909100 9609 691999 06213 9413 0999 
3919 2119010 3I0IS069 693 21190 60109198 I 
004039 0000 ©0 21999090 (hydrolytic) 99100 
6610460I6©® 3191 6^09199 0300 (polymer)900 
32160 9090 0 9 2110000 K|0 O 6^9© 21369 9960 
0019109169 I 969 90&1 (facultative) 21919919 21319 
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01010 <31010469 SIQ63I600, 0 ©100 060I©®I61G© 
99990 ©91909169 1 SIQ63I6©® (3 ©I90,060I®I6109 
0361© 90, 94I® ©SI0KI I 'dgl 061 6^9© ©190, $91 
2101901 019, 2110©, 21910910 919161, ®§0®0, 
(Clostridium)© <31194 960 949SI9 ©9191610169 ©Rl 
‘021 169 1699/ 919161, ®I9I 062109, 09999 99 
949SI9 9910190169 I 

<?l6£US'IQ66;i6S'^€1Hiq 

6^99 9%9 09061 0®, 019619919 999 
91 96 0 16 ©0, 94 IQ ©^ 000 ©991 01 fif 069^1 
96909019® 019 Kl© ai£jJI9| ©190 GI612l®l6t® 
2109§069 9010© 019601060® <3I&I0469 2116919 
9000 ®I9I 900019601690 04100^0 010^ 96199 

3210 ©1069 3090 6001 1 00 ? cr^69 0032160 

'<]. 0100, (Biotechnology : Challenges and Promises, 
UNESCO, Paris) 00069 0699®® 910 990192101 
69609 6^9 69l0©9®0 01001010. 9999 021© 
©910102(01 6®[69iqi® ^10° 910601060® 90109 
2191 91016(9 004109 Q9§069 01060160® 9Q® 6091 
061161661 I 010601060® 90109 0069 902101 010- 
090 661910 (Algae), 090 661910 9S 

21160196^0610191 91013(6916019000®, ®§©0®)3 
900‘s! 60I021N I 6^90 9049%9 21160199 Q9§060 
2116019 1960 101 21I60I®600® 910I6( (anoxygenic 
phototrophic) 0161069 91060160® 090 3%09 
(31694100 09001 010 0690611 019 90S I ^ 9069 
01063160®© §919961 (fixation) 990192101 2JI0I90I 
(Anabaena) 9°6110 021I60I94I6®02II®I9I 91060160® 
9®® 9919009 I '<10 ®94 01 0 69609 09613® 
01661109® 2301969 9109611 909 099 (bR 570) 
2JM I ^9 099 69191® 9®I60 909 9109 91060160® 
21100,9 9®I9 9<§69610 6390 9021M I ^9 3®0I 
9®I60 63100,-630^^000 994® 999 0§ 9991 

000 910601600,941®© ^9 <301901® 9® 69100169 I 
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9 # o o o 0°3140 00, 019, 091316® I G'O®^© ^9 2I°61 
00,6902f9l9j 0^0^1000010(3 ©11316990000 9991 
994IQ 2JI09°610 6!i§0®9® (genetic engineering) 2116141 
02JI9I61S I K]$ ®90 000 9080°69I91 ©^0,^ 6©l610 
(Recombinant DNATechnology)© 993091 390Q3® I 

^<399 2116119 99 ^69 6919 09961 (3 019 999® 
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21I30 O 90 6919 (®9,69I9, 066 00, 9410,99, 
21I®0I610I00 2110) 9099 99019 00,09®l 0I6106Q 
9991 919 60^1 0IQS I 
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2104104 63100, 00 00, 93100 0®, (gene product) 
02119 6016)9160 010 91 69909 009® 6SI921N I 
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9811909 91 3949 91969 9%00,0 69191 
<391969 8II<3!06090 ©9I0IQ81M I 00,00, 01 810 
811009 96916019, (Liposome - a Vesicle Composed 
of a Phospholipid biolayer that encloses secretory 
proteins in an aqueos medium) 08,1 ©0I6L( retrovirus, 
adenovirus) 990 1 9 O 0® ©9 90,690,90 , <h|I9I 

691919 09190 81 6T 01 9Q 01810© <3609 ©9I0M I 
$101990 00,691919 9°010,0I 06016169 00,91069 
$100 6060 0 ©194530 60IQ8JN I 

8104 09069 0100 ©19© 6©I9 ( Living somatic 
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cells) 3®0© 00,9 010© 91069 040919 ©9I0M I 
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gig0£M 215?© 6910 (adult stem cells)0§9 90 0109 
91069 0H00I9 99I0IQS I 
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21919 6910 69 0103,10 60101911® 60Q2I0I I 091019 
96110091 90901 0°0Q 0106919 (T ^0° B 
965?I0I90,)6K?90 000 0 00 0ldigig 6001 6010 
9I0H000I §19 0IQ2J0I I <191 09 00109 (adenosine 
deaminase)© 21919 6010 60921019 06110091 1 9009 
g°0® gg 00 965? 10190,69 ^6061 9919 90,609,00, 
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9. 9101910,6910 (Canavan disease) (00 g): 
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219909, 001 (giS 9 90 003)9 0 6910 69102110 I 
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§191 6910 0000 69192110 I 91961 00,0 90^060 
901090 0°6§,00 69192110 I 
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691019 90,90, (3 210100 09190 6919 0§IQ0§IQ (3 
990 0§0I 91611010 90 I 09 90,0 §0 6010 009 
69192110 I 02160 0069199 91969109 0°0® 90,9 
0 O §9 991010 I 09 90,9 90, 0991 0161060 691019 
910691060 96961 9910 69100 90010 9910192110 I 

g. Mucopolysaccharidosis - VII (9990I09_ 
69Q2I9I 09 6910) (0§ i>) : 0 691069 9§ 69019 
§> 010 001® 999 9211 091091 99 010® 0191 09 
90,0 §0 6010 099910 00109 (enzyme)© 21910 
6919 0°Q606119§9 09,9160 9101 99019® 019 I 09 
§3900 9999211 60969 9600 991010 - 90,0991 
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pii 4 ipisQ i er© 6 Q Qianaei 03 ftefe 09100 02110 

999169 9019,0 £K1 I 606 W Q 22II0Q 0211 6091 (3 
919,99 999169 6©l69 2ig§UI £<10101 

9969 96191 0QI9I92L9I 69609 901096 
9H010 2119 69609 6919 (muscular dystrophy, 
hypercholesterolemia)69 0^00,00913101 99001 992 1 

§€( §§SI6Q 6$?Q 6S?Q §«a g§ tllft 
6991 SII9<olH9 : 

32160 069 9^99 629 99,9991 019990199 
6991 919 QW I '<1919 2J90H90IQ (9901 901991, 
0I°06Q‘S119 21^0 099 9991, d10§ 901991, Kl© 
21691960 9 96991, 2II92JI3, 6qg, 902, K] 033©0 
6919 92119 0192191 0|’O 0§) 6009 ft 0< 602130 
9§ 69919 699 I 

2JS?HI?N G9G99 go fltl ^WI0699 

?. 60609,69609 6919 60I0KI 0ft,Q 9999ft 

9191 60I92JN, <1 3919 21lft0°69 69199099 
9901 009 6019 2JM I K10Q 21^9 0ft 3191 
0020 69199 0ft,009l 9991 6960 0l9dlft0l 
21009ft 09910 609 I 

9. ©ft, 3I0I2Q 919" 9H9%0 01926019900 
096960 0100 6019 (Somatic cell) 6091 
99019 I 60696069 0ftft 6019 (germ cell) 
9H90I9 0991 Q90 ft60 I 0196 KI9Q 069 
99006Q 0 ’6 9999ft 609 0101 21100 061010 I 

«n. 6901 6909,019^10000 0192 0100 609 Q°30 

0991990099060196 (tissueculture) 0kl06Q 
93 6090069 9^00, 3699 09910 609 I 

tf. 69191 6900 03,0ft, 310129 0991 999, 
036010019 030ft, 0°30 09 019 3099096 
(cloning) 09 9H90I9 ©960191 ©991© 609 I 



#. 030ft, 69191 69069 3699 ©91991969 0101 

06013.69 3190 6019 O0,©I69 0I9H 092 0 
ftl0 602130 ©§ 69910 609 I 03©ft, 3100 
60916960 ©60139 2104 ©ft, 6099 3©I90 ft 
5212 692130 fftl 009 9^910 609 I 

i>. 0ft, 310129 91©" 21^0 30199 %0I6 91009 
091ft 0991© 609 I 

9. 069 69069 6©l60 99101 0991 999 32169 

d*- o*- 

96996I9IQ6Q 991 3©0 (animal model) 3161 
69069 99101 0991© 6091 

flQQH 

69199 9999 91©" 0ft 00019 ©9010 K]©|0 

\ cc 

690 609010 I ©2 019 990® 9H90I9 6091 99019 I 
<1 3010 0091 010 2II00H0 6092191 01031, 60030® 
09HI69 001 0102101 6?ffllft© (3 990 069961019 30 
9§ 69910 609 I ©190999 6060© 31069 00,0091 
010 0H93 90S I 9I9210W3, 969,0 

0Hlft,99 0ft§0H0 'd0° 9I9’I60I99 0<§2Jlft, 0ft,§0H0, 
2ie, 910369 <1 99969 969961 0919192 I K]0| 21^0 
9HI9© 6091 010" 09I060<% 219:0103 ^ 606316010 
21^0 039 60919 2II90H00I 990§ 0919192 I 
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qnoo 919961 019 ©9I9IQ219I 0|§1H 9I9H90© 

6069 2110, 00611, 961099, 9019, 010901©, ©4l0©, 
001910; 0 999 06961 1 9199619 2160© 69611 g©l 0 
9H9§0 6092191696© 6©60© Q©0 ©309 900 6091 
: 931 ©10, 031 99©, ©^9, 6IHI09I 90HI9I 

919961 ©© 9919211 999 I ©019 ©S 090 I ©0 
9S gia o.g 0999 9 099 9901 9949 90211© I ©01 
2110 696169 993101 019 ©9191© I 9090© 300 
(simple), ©©69 690© SI0690© (alternate), 2SI©9 
(ovate) ©9° 6©61 9© 303921l°6169 21190 I O’©©©©© 
9© 919961 ©Rl §199211 ©9° 009 9069 g0 9090, 
g0 91001 ©9° g 0 ©9 960619 (3 9©6©610 90211© I 
9©90© 0IQ32II ©9° 9©© 211009, 9211 691©, 2ISI0I9, 
21I90I©0, 90l©0 90HI9 1 ©990© 061 900 999 9211 
399, 2101, 009211, 691919, 919961, 910919961 90H0 I 
©090© 0R69 gia 9 .g 63.0. 9HI369 <© 9 ? 9 
63.0. ©9° (390 § g ©109 § .g 6©.0. I ©01© 312196108 
©9 219^69 91® §1211019216© 3©l 9061-99 ©32119 
6©60© 696169 ©01© ©SI §121101© I 

9IQ€1€1 £TS1U€Q 

919961 019 60069 ©© ©§1H 303HI 609S 6919 
691© 2110061 I ©01©^ 966190 0 6996016090, 



(lepidopteron) 91010 ©0 (3 00 991 691© (Fruit and 
Soot Borer - FSB) 2110061 ©9211© I ©01 ©© 0610 211000 
00190 (02(), 01019 39l©2ll(ffll©l) 919961 9S9 ©d© 
©IS 0211 ©0© §119 ©611 ©99© I ©611 6019219 ©99 
919961© 21160 312196108 69l©l 919961 691© ©02119 I 
©010191 919961 ©09 9969 9909 00 90 ©0 
69606960 33$ 93 601901© ©9° 0961 9001 9S 

<U-. 

061 g©l©0 6019211© I 0091° ©0 ©10 919961 ©Q©9 
00 3120 ©92191 ©© g§1H 61©, 0101 ©191 ©0©© 
9©I0069 00 90 990 00 3091© 060 1 ©190 300I99 
©191 90 919961 9969 900©© ©©90 ©00 (EC-ll)ff 
2110009 0611 96060 ©100161© 09121 9H90I0 ©9109 
36© ©IS 0 ©0 991 60I©9©9I 919961 ©Q969 90© 
5oQ9o%0§ 90211© I ©0I©9I ©19010 ©0©© 910© 

9 9 § 0000, 0019 00 309© 060 I 

€IQ<?Q© QQ 9IQ€I€1 

©1909 g3© 08i 9gi9ft©l91 ©3101 00I9I < § : 9 
0I06©I (Mahyco) ©© 0010 00990 919961 ©30 
9©6i0 ©9S0, 0101 ©0 ©IS (3 ©0991 691© 21100619 
919961 9S© g069ld 0001 60191© I 01969 913 
©92191 ©© 9HI6©92JI 9HI3Q3, 2J90©©0Q© ( Bacillus 
thuringiensis )9 ©© 90, (CrylAc) 9199619 9©© 
g©l069 691961 ©9 ©0 0010 09990 919961 ©30 
9©6i0 ©9I0I9S I 

010601 ©0 (CrylAc) 00,©_ 9H90I9 ©991 
0069 211609010 ©3101 6010316^1 (Monsanto) 019 
qi©0 gig 60I9219I I ©0 90,© 2I0H ©© 9HI6©92JI 
21l6gi0HI6©9210,(0l0l 009 Ti ©{3,00,69 2191 0©0© 
§1S© gi©0© ©169 9Q969 3°69I9 ©9 6919 3§ 
©0211©) 0921169 9199619 9100060 99 ©91919 ©0 

0010 99990 919961 g©l0 9©6i0 ©919192101 1 ©©0 
©010 99900 9199619 010 99 919961 (Bt Brinjal) I 

©IS (3 ©0 9919 9I©I ©0 919961© §11969 
0l’9 9991© 9H0SJI69 ©0 (CrylAc) 00, g6961 
©9211© I ©01 ©199 9991© 9H0SJI69 581191© 0161069 
3©j0 6019 9I©I9 6©I9 9^9 6gi90, ©10© (Protein 
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0I36©I ©fllftl 3191 990; 600 09101 ©9I0IQ 
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9.g% 00H0 6992J0I696© ©010 09990 91906169 
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00H9 ©10010© 913© ©901© 000 010 I 6001 210©9 
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N©9 ©0 ft 3© 100 010 06 8369 36010 090 
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QQ9 G€l<§11 6€H«€IQl|Cj~l 

ra@iQ©i pn 

g6£T<3& ZJQ€1 QG QI& 

9999 69611 91 909 3391 939, 601 0219 1 
01969130190 9980 0811 9919 (sterile) 39^169 
0Q19I0IQ6Q (in vitro) 9919 ^019 9^g°SIHI69 0 ©3 
99969 933 99919 999 60611 601961 (plant tissue 
culture) 90I9M | >q© 60611 9RI 9190199 9999 60 
691619 3°61Q 001 : 9®, 061, 99, 390101 (meristem) 
019 3°61Q 021101981 Ml 9999 360H9 9196910 
9S000 91 9900 (totipotent) 360 21010, 360H9 
91969199 980^ m 9901991 019 0I03H SIS I 

O <L*~ 

999 91969199 ^0 90010 961®. 3MQ ®§ 60611 
601961 9QI9IQS I 91969199 ^0 93919 0001 (total 
potency)® 990001 91 ‘ 60106016000 ’ 000 2110218 I 

?Co 9 000169 990,9 00,09, 01 990 IS 
(Gottlieb Haberlandt) 999 91969199 9900019 
091061 0161069 39610 99919 010 6091 601961 9069 
093060 2116019010 9921601 60 009 0010910 
396091 (palisade parenchyna) 919 69190100 21091 
99 90 0611 00, (Knop’s) 0961 396169 601961 
992160 I '<19010 99H8 ^0 9196919909 2JI9IQ69 
902160, 0S ($10) 061 390 992160 (3 9^21601 
0I990IS0 ^0 091961 60611 6019619 0900 390 
992101 1 ^81069 9°61 6101019 0019 (3 000 961969 
3lf£Q 060600 (Gautheret) (3 01609919 0.010, 3100, 
60611 6019619 090 9069 90061 9I9H 902160 I 90 
S C# o QJo 0901 Q06Q ^0, 9j9, (F. Skoog) (3 
0IOT0 909010 0ldft9 60611 6019619 01610 (media) 
3%0 90 60611 6019619 0139 3109 690960 I 

? 090169 9® (3 009 961106060 3^9, 

(auxin) (3 9IQ69l0IQ99,(cytokinin) 9109 990 999 



06(6010,9 00010 606110 609 (3 9IS 9$ 999169 
9I0I9H 969 I 09 0^0,/9IQ60l9IQ00, 00010 0219 
0-<l, 6069 601961 0161069 902101 60910 600 933 
609, 90 9IQ60l9IQ00,/030,9 00010 021© 6069 
©IS 9$ 609 I 90 99010 061109016160 0^0,/ 
91960191900,9 00910 ( ? ) 6069 999 609 (3 ©IS 

933 03 1 6900, ( ? c #r 0001) (3 $(31 10, ( ? C # C 

0901) 993060 0109 696110 691019 ^61 (somatic 
embryo) 3%0 99 9219169 000 9$ 992(601 
0. 3990, (T. Murashige) (3 'd9 > ,. 9 ! 3609'60611 691961 
91®* 01610 (medium) 090 992160 01019 010 
910360 ^3.^9,. 0093 01060 9191 9<§|6Q 9900 
6001 1 69611 691961 0161069 9991 909 06961, 91 
991069619 (pollen grain) ^©©(SiO (haploid) 98 9$ 
90 ? 090169 0160^01 (3 001 9191 9^]6Q 000 

6990 9$ 960 I 31909 091969 9I2IIQ6108 99106961 
90 0990 00069 030 60IQ8IM I 969 ^01 9© 0|61 
(3 09i 60IQ8JM I ^0 0i& 01069 091060 69219 98 
9$ 03 I 98 69611 691961 0161069 99106039 9611 
^9 99S 08 9991 9$ 9991 0S0 01969 ^9 

cU, <3 

3IS0H009 906111 90S 089 360H9 691019 
019691969 90 690, 6916016013 (diploid, 30610) 
21916960 9910 991 0969 019 21611 3310, ^9 690, 
6316016013 aM, 91019 ^©ftlsio (haploid) 6919 
90I9M I 6061 ^0 60I9Q 99 98 9$ 6001, 6069 
01019, '<100610 98 90I9M 9101 31909 9QI96Q 9$ 
6091 211691 909 960', 0160301 (3 001 ^0 21909 
9I9H9 909 99 69010606069 093160 691619 9I9H 
3909 QG ® I 

6901 60196169 9919101069 999969 691619 
3°61® 6901 3161 99 6092191 01619 (growth medium)6Q 
901060 3360 0101 39000 01969 9© 99$ 31919 
ft 2191 ^9 30199 019601969 99610 § 3 , 91019 
9S9I (Callus) 90I9M I KI0I0 6919 90100 (3 3099 



OKI® 098 
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60919 9910214 2JM I 'd®!© 9301 GGII<Slg1 90I9N I 'd® 
9§0I6Q 96)600, 699 699 0 0I<3 9§ 991919 96)4 
999 9Q6j 99I9N 1 6£@9060l«l 69961 (cell culture )69 
9919191969 60^040,60 69 19 9 211 9196919 91 
919691901999 210 6910211 999 090-99 01410 
(liquid medium)60 90I0I98JM 9101 60969 9§9I69 
99610 0-<l I Q00 9§0I 691961 (Callus Culture) W 
699 69961 (Cell Culture) 999 6901 60196160 21095 I 

6€H<SIQ fllfclfl 

9999 02110102)91 6991, 0196919 91 0S06] 
2I°0 (explant)Q 9§9I4I0 0 2I§9§ QIQ 60199 01009 
919104 02II0M | 'd® 0100 609S 900 991969 g%0 
99Q 9191909 0 6§9 9191909 00101001000 'd© 
090 <390 I ^2)69 91909 0611060 0101 600 01^10 
21190, (agar gelled medium) 69I02JM I 210 69609 
0I4I06Q 906] 6§9© 991910 0811 : 21199 §0410 
Q92JM I 9®9 0019 691961 991961 910 QQ 9919 
01610 9H9^0 9<1 1 69609 99§94 01610909 6001 - 
(9) ^0)^0,01410 (MS medium), (9) ^1000 01610 
(White's medium), (9) 021901610 (ER medium), (9) 
9 # 01610 (B5 medium) 00410 I 90 09019 900 
9H9^0 69Q2J9I 01610 60QS ^0)^9, 0 9 # 01610 I 

9161196108 69199 0161069 ®q96)0 QQI0I00I0 
9921 I'd I 

(9) 2169*9 06i9 69190 : 'd®! 016106108 90 99100 
9211 : (?) <§V 60199 (macronutrients) 
9910961^69 09019019, 6r®6rQ9, 69101090), 

9410,0210,, 099 (0099,), 04I66|000) 2119 (3 
( 9 ) 0^60190 (micro nutrients) 9910961^90 
6ffll0, 010100,, 00,, ©ai, 601090), 69199,, 
6^00, (3 60109,000)004191 6919619 21I96H90I 
2100169 '<10 691990 0000 91001 

OC 04 - <1 <1 • 

(concentration^® 02II9I'<1 1 



(9) 006010, : 6991 69196169 699101009 

21099 0211 909; 210^040 0§9I0 909; 
096010,0100 02II6II021KI I 'd® 096010,000 
6001 - 21^0, 006010, 900 0211 : Q<30, 211900, 
2iq,(lAA), 0^0, 940190,2161 (I BA), 016)5)09, 
211990, 210(NAA); 9106010000096010,000 
9211 : 0106000, 021100, 690,00, 211060 1 
9490, (BAP) 00410 I 00 2100/91060101000, 
= ?.o ®-d, 6069 9 §0169 Q00 609 (3 0I<3 
900 SKI I 9 \ (GA 3 ) 0100 'd© ©96900, 
996010, 0496)6' £d 9101 0I<3Q 91901 9069 
0 9)619 219)6019,0069 90190 69I02JM | 

(0) §0100,: 60919 2I090 010 9§0 0019 §9100, 
94990 9^ I 6990© 6901 : §0100 0,0,0, 

021190., §0100, 0 00419 I 

(Q) 216TI90 991910 : 9I4IIQ6108 6019© 0141069 
066)0, (sucrose)© 9§9] 0I6]I6Q ( 9 oQ -go 
6)10/009 01410) 2101909 99 991969 949^0 
SKI I 2104 9091000 6901-^6010,, 010,600,, 

C*J 

910160.0. , 01600,, 01600, 2119 I 

(0) 210601 2161(2110601^®©,) : 9I4IIQ6108 6060© 
g©IQ 2110601 210, 041 g€0IQ0 0141060 
061I6IMI 6990© 6901 ^0,-2119,91900, 
^0,-^0100,, ^0,-2119,000, g|090, 00419 I 

C*J 

(9) Q'd©, (pH) : 601619 <39619 2iq,0l 91 SSIQ0IQ 

01611 '<1910 CM®, (potential of hydrogen)® 0611 

0601 914196108 60190 014109 Q'd^'&.oQ^.o 

04169 00I9N, 6092)69 6991® 990 214)0 

21090 9021N I 
6 

6€I<S11 6£II < SI€1Q €IQ1Sll < o1IQ 

'd® 0Q1SSII0IQ6Q 06)06)0 99411010 2)91 99019 I 

(0) 691961 9161, 600., 949,, 6010010,6^9, (3 2104104 

01000901009 6411091, 060091 (3 96)91 910' 
99411 2)91 99019 I 
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(0) 60 IS© 01810 0S0 ©901 0811 ©1 0161900 

8J0£I69 96101 1 

(0) 6QIS61 6©I091© ff©100 (sterilized) 96101 1 

(0) 6001 6QIS619 00S 90S© 91010©© 8I0£I69 

961010019 £0811 I 

(0) 6061101099 8199© 019 6©, 81I69I©0 040£l 1 
(0) 60€I1 601061 010 8II8J0© 090109 040£l 1 

(S) 6©l610 606119 6010619 811909 6610 004® 

8106110, 006610 0096119 000© (3 0©0I I 

QI81I96108 601061 6©I0919 9910 9-& 0± 9° 
6Sl466]©,69 061I0M | ^0l9' s <iai0©S000 0 90,000 
040910 ©9I0M I 601061 9HI©90© 66^6960^ 9190, 
6©60 0013, 81919 ©9100 0191 0©©. 091061 8100169 
§9 ©91019 81601010©, 0190,9 £191 00961 ©9I0M | 
0040, 61§ 019069 69606909 90909 £191 811691© 
040£l ©9I0NI ^0 0910101969 OT6900, 09, 
8160I6£&, 9100 16\ -CU3I0 66£j 09, 990109 816191061 
09, 60§ej0, 09, ©0019, 91910,0, 0^06\, 
81106009,, Q690,, 690:606909, 0^0, 009 8110 
061010010 9001 8110614© I 6001© 0010 ©901 010 
090; £©10 6©0©I0,081I : ©419,0210, 0196016^9190, 
60IG00, 9I960I6©J9I90,, 019691600, 60691910©,, 
09049©, 69)910©,, 69100, 00, 8II§0I6!3I0©, Q8JIQ0, 
8119,60109, 2110 040019 ©9I0M I 

QQ9 6Q<o11 6£IISI€1Q 6S1I€II 9 

9909 6001, 01060IS, 9S9 6©l61Q Kl© 00 
8I°61 (explant) 8110© 06qi® 601010010060 601061 
©91010 661069 ©m 990© 0069 961I9M (0© 9 ) I 

<U, 

66?6©6? ©0^0.4 QQ© 6 ell's €1 

9909 09© 8I°61 01 8100109 600 Q£ ©£ 
£©190 601061 9££ ©0I0M | -(190© 08160 6©60© 
09904 990 601061 0^69 909 6991 1 



990 S£61S 606T1 01 6©I<SI® 000,09061 

-(]££[<§., 8110© 010I6L 09 ©901 
~ 4 - 

Kl^q|^,© 090 01 090 6010© 0161069 £100 
* 

818J6H30 (Incubation) 

(3181106198 9 # 0± 9 °C 910, #o-i>o <S19I°<S1 811600© 
Sll<39l, ?i> Q$IQ 811601© 81081061^ 60611691861 6©IO0160 
8 I 100 ©ifflq, 600 0 ©is <g§) 

* 

000£Q (Regeneration) 

(000 SS£ 9909 9£Q) 

4 / 

0001 (Hardening) 

(090 0900 006061 3© 8II6S8II6S 01008110 0901) 

000 9909 £1010961 
(£8160 £10, ©IQ£ (3 060 ©060 601061) 

06) 0°. ? 69611 691961 0161969 92461 9§0 
Q£QQ 69lffi© 691010010 I 

? . '<1^^691961 (explant culture) : 990969 

6©l619 81°61 0811 : 609, ©IS, 96), 0§, ©109 
8I£9I0, ©9©l (bud) 81109 99) 8J°61 ©10 8116191 
969 01© -d££l<§., ©0I9N I -C10I© ©1016)900 
©919 60611691961 0181069 ©m 990 9££ 
©91910 0169 I 

9. 609 01 0© 601961 : 090 9909 0© 01 

C~ n (U, 

6099 8£ 8I°61 ©10 01© 60611601061 0181069 
<amf 990 9££ ©9I9N I 0199, 0910 010061 
8110 0S, -d09© 06101© 9S0I090 6099 081 
'd© £©)!3I60 000 990 m ©9100161 1 6900, 
(3 §QIG,0 90£8J60 0I©9 (Carrot) 6099 6©IS 
609 6QI010 0)61 m ©9 638J9 0^5 0I©9 0S 
9££ ©98169 (00 9)1 e C C # 0001 £©l 
00181© ©109 99069 601010 0)61 (3 ©m 990 
m ©9I0IQ8IS I 

G 



01810 09® 
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Q6001£P 

2i<?gi 



£0,9 <3 
8110199 
Q6 





J 

<b 0610 

^99669 



Q6 

(6QIQI0I9 819^1) 



0196019 



00 0° 9 : 9109 909 691919 ©6 0 92 
— 1 6 



«n. £|0®l©1 6 < cll'S€l (meristem culture) : QQ9Q 

699 91 ©IS 91 ©199 2IG]g g99l©1 (apical 
meristem)© 699 60186 91^969 909 999 
9QQ ©91919 0102 (©§ 9° <T1) 90001 <39106 
(clonal propagation), ©19© ©19© 0OOSSI6 
(germplasm preservation) 0211 9199910. 999 
m ©99169 g99l©1 691961 991690 62IQ2JM | 

. 99106901 (3 9919 6961 69190 (Anther and 

Pollen Culture) : 9910690169 0QIO©6©I QQg 
©■O, 91919 ^©060 ( haploid) 690,60II60l60fF\ 
2JN I 606 ^19 690169196 ©91919 Kl©060 
999 91 2116*^1690©, 999 (androgenic plant) 



©9I9N ^9° >d g©0l© S1l6^l6©69?gC( 
(androgenesis) ©9I9M I 999 ©9I9IQS 69 
? di>tf 092160 0162^01 0 001 9991 ( Datura 
innoxia ) ©1010 020 99106969 69196 ©9 
<3932160 21l6*SI6©ft©,QQ9 m ©Q2I6Q I 219‘SIH 
^0 020 ©2 9I69H© gfflH 910 ©0 ©9,090, 
(Colchicine) <360109)191 ^2J9 QQ6) 6092101 
^060 0l9o1H©910 (diploid isogenic) 999 ©910 
069961 0211 9Q09I99 300§1©1 (homozygous) 
©909 m OIQ 99Q94 2160 I ©0© 0©0i 
09Hld999 6©510 dl0 069961 6©§ (CRRI)69 
PI4I dlftQ 9910 6969 ^©060 dl0 02 m 
©9I9IQS I 

■». 001610 (Ovary) (3 ©0© (Oval) 69196 : 

699 00100 91 00©9 0^9 (fertilization) 6019 
9 219, 6©f1l9ST9 001 91 2J9H ^©060 ©190 
6©I90I99_690 69196 ©9 ^©960 019 02 
q€ ©9101 991 9 9 I ^0 9© 01©^ 

019601696999 ©0I0N I ?C9i> 090169 
31ft, 69M0, (San Noem) 39 < 32160 919 
( Hordeum vulgare)GQ '<12©© 999 3§ 
©921691 969969 000, 0©l, dlft, 00H0[01, 
d21?00, 901091006, 0019 90, 690921? 2110 
0269 Kl©060 0002 QQ^ ©9I0IQS I 



€1091019 ag<a 




(©) 

810000 
— ■ Ct» OL 





g©©i0i sai«5i6 



609 0 3691© 8IW90 9990 0S69 ^9© S21 © 

(shoot) 909 (691961 09) QQ99 0*369 8I©<£© 



0§ <T1 : 999101 60196 (6096^0 0099) 01*1969 000 92 QQQ 



9K1I0 09® — 
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S. g0190 6€l IQ €1 (Protoplast Culture) : 

691931019 (Cell wall) 9910 0106919 6S9S 
g0109 91 6gi6<?iqi^ I Q§W1IW 019691960 

601931010 2JN cii©i 99 9°6iia 9999199’ 

9260 qS’06169 g00®9 m 9Q2l'd I 60<^0Q0 
®0j 9999 6gi60ISp. 6969 0191 90969 
9°69I00 (fusion) 6019 909 999 04§ 
(heterokaryon) 0 999 902IM I 2I0'<I0 

69691619 900 ©3 9S0 691910 6^1601^ 
690 690100 9260 90961 9910 (3 0060 
601961 912960 900 999 903 99I9N 01019 
691010 00961 (somatic hybridization) '<10° 
6^1601^ 9400, 90I0M I ^0169 21091 090 
(asexual method)9 00961 0_~<1 1 '<10 09069 
211 2199 §9 996105 6194010 90_0„ 

90I3IQ2JKI 1 691010 3910969 00600, 91 

30610 63160160161 21919 909 ©30S0 'de 
00109 9009 0°60I0069 609° 900 04§ 
933 35 91213 9196 00, 91 00J3610 
63l60l60l3(tetraploid) 21M I 9069 'QQQ 699' 
000 990 m 0_ N d, 602169 2J2J9 6316016013 
21919 01019 211919 90 60I021I'<I 6194 933 SI^J® 
60I02IM (3 SJ0HI0H 6^991910,09 901010 041 
2J2J9 21M M00 09T9 61© 01 01930, ©06\( hybrid 
vigour) 903N 1 66^099 93369 39199 601361 
0 6QI010 99Q619 09305 %99l 90S I 

601010 gerQ 9900 1090 60600 09305 

990061 6091 - (9) 99g2J0 60010, 099 999 
? d 9 9 000160 91909, 0 0IST0 0069191 
2211900 990 ©3 910 04160 39199 601961 
0141060 990192160 I (0) 'dS? 09060 ? C 9 1“ 
000160 600,00 Q 0IW0 0069191 2113.(3 9010 
919961 04169 601019 0C’961 9919 ^9 0^4 
300 000 999 m 902160 91019 010 6001 



‘6010601’ (pomato) 9RI ‘60101601’ (topato) I 
^0 9999 010 060 2113 (3 909 ©1069 
9010910961 960 9101 211209 60930009HI9 
'OO 0031901 1 (0) 301 6 0916919 0S 04169 
^0 09069 90961 9910 ‘91916013091’ 
01069 ^9 000 999 9§ 99I9IQS 01019 6910 

CU, 6 

30691219 61§ 21219 2IS I (3) 9991 01010 ^9 
0S (3 21160191 60QI60I0I, 0S 04169 691010, 
09961 99I9IQ ‘9I369I63I0I’ ( Daturotropa ) 
01069 ^9 300 099 m 99I9IQS I (©) 091 
(3 000 04169 601010 09961 9919 ^9 000 
099 0S 0§ 99I0I9S 0101 603019 091 0S 
90 1 (0) 21l3(So/ar7u/T7 tuberosum) 0 6010100, 
96901 (Solarium phureja) 04169 ^0099613191 
^9 000 39199 099 2110 0§ 60I0S 01019 
93100 309 2160, 9069 'del 91I9H 90941 
001210 9069 0I0I£H 009 I 

Q®<? 6£I<S11 6€II«I€1Q HlffH Q€l6f3l€i©l 

5 . 9£j 0919 (Micropropagation) : 60611 601061 

012069 9190, 60611 91 01069100 009 
9 0< o14l69, 03 009 0260 (3 21 S’ ^1069 903 
6992101 9990191 ^0° 60009 9®3 ^1060 
9161040 9960 g0l061 99919 0^001061 91 
019601631960103 9SI3M I 60615e 06110160 
69 691610 '<10 0109 91 9009 9999 990191 
030 9°S14I60 0191 9960 903 90I0IQ21M I 
9919961099 - 0901, 2113 900 910961, 2190, 
99, ©1009, 01961, 6110 90419 9999 0101 
'd© 99060 330 9991 1 9069 009121961, 
0991, 919, 9699611 690, 2104 06961 91 
696160 'del 999191 9S069 9903 69199199 1 

9. 00991 0919 (Clonal propagation) : 'd£'l 

'<10 0910 9$ 0011061 6990 69611 691961 
912960 330 6992101 0191 90 0010 9§9 
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9010 I ^0169 6001Q 6010^ 0196019 699 
69210 99 9 O 04I6Q 60l69 'd© 0SQ 91904 
9191 ®g® 9<1 1 696®3, 6010^ 91969199 
90999^1 9S 9§®"d, 606®® 91969199 9101 
910 96; 0 6360160® 3N, £194 99 91969969 
690 '<19199 00, 0 631601160® 21M I 606 99 
0IQI0S9G0 99 6091 969 ^91 g0IQQ 
6®IQ21l21lSi 0 '<191^9199 99, 99 91 094 93® 
0Q2JI2II3 1 699 9999 0,®0igg9§ (dormancy) 
2JM 0 692J9I® 00, 69969 01§Q 21076910,0® 
®® 'd® g0091 9919 999 0I4I0I6Q 9® 9999 
39® 0099,90191991991 9010961^99 

9I99SQ 0 §q 919 gq® 21041 21M 1 00 'd® 

90969 09,21® 009 04169 991901969 0000 
910 9191 m 991919 9I9S I 6961, 'd® 999 
0V90HI9 919 0211 0991 9SQ 019 (si Iviculture) 
919 21049 9960191 2160 I 69099 999 01611 
2190, (orchid)Q 041 'd® 361101 019 91604® 
0^993942160 I 

«fl. 909101 691961 0141069 901619 06019100: 

■— 1 o- ou o- ~ 

G©®" 9Q96Q 90161, (919951)0 9°30I6 21M, 
69® 9999 2ig©l0 39901 (apical meristem)6Q 
00,Q®9 O 30I6 2JM I 606®® 213910 3901019 
00190 (sterile) 90 691961 969 001610® 000 
99® ®33 699 I 'Cl® 09 0090 9919061 6®9I 
- 9991, ai<& aiei, 69(3 90410 I 

. 930 0® (Artificial seed) : 691019 |61 91 

369® 9991 (shoot bud)®, ®4l9q0®2ll936®g, 
010900 0199, 0000109 60001® Q 9§0I90 
001 60©Q 0069 93 60909 94199® ©0 2119® 
0QI0M I '<1909 69019 0I§ 91 930 0® (93 ) 
®®I0K1 I 2112!® W9 00394 0999 013 30100 
919 'd®©® 0I§ 949®IQ 99I9N I 




#. 01§9®1® 9T099 : 6)616919 ('<16^190) 69190 

014069 39610 (triploid) 99® m 9QI9N 0I®0 
9T06Q 01§ ®"d 01® I '<1®®® 0I§9®10 99® 
90IQ69 21100 6®921®l 9V 9211 : 600, 9091, 
699; 010910 0IQ100f®6Q ®3® 0QI9IQS I 

i>. 0® 2190 (Crown gall) 99969 21410® : 

60609 Q§® 0211 : 9040101 2110 09969 

2163104163,921® 9j 09 10 21 10,0 010100 

0°00616Q 040® ©0 09 2199 9§ £d I 6901 
691961 0141069 09 21999 21169® 6®l00Q 

CU, o*- 

214100 ®0§9 I 0® 910619 3J000® 9-0^10,'<160 
2191 09 99969 00 2199 9§ 999169 0104 
©001 0©IQ 21M I 'd® 910160 041 gi000 001a 
©§099 (natural genetic engineer) ©SISN I 

99691® 21I69I00I 304169100®, 'd® I m 
21001060 0010 ©§009°6Q 6001 60196 'd® 2II4J0® 
09394 9©I0 ^9° 'd00°0 0010169 'd®® ©9940 
S049 ®30 I 

<as?iaQ gs© 

? . 0QI60^.®q 210 606099 2II<3 ®I60I606®6OI0 - 

21 Q6i 9ig c® 004161 93519, 04121101, 9 o ? 9 1 

9 . 0I60I6060I6OI0 : 9391*3° 6£>IQIQO0,9 - 9.0. 9°&, 

004101 C®5I9, O4J2II0I, 9 0 091 

■ 

2/60067; -8-9/9, QI61&& Q/S'lff, ff.ff.S., 
q& 6 ffq&- 98 eo 98 

90®/®- c XW9 e c n c n c nr9 

C~ 

GI6FIQ -sahuac52@gmail.com 



9S1I0 99® — 
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G§9gq§®€5cr si9ff i 

- QGtfQ dlff 

oc 

£j 6 €TQQ P 6 PIQ& 1 P 9& 

08(®i9 gia 'd® 30101°® 6©i® ®i9i 01® qai©8 
8JI® 9069 099 9Q8JI® I 'dfllffff 0819 218191°® 691® 
619® 'd® 0 9®$09 'dCHI 991696169 919 99® I 8110® 

CU, <*- 

3%0 q3IH 919169 61919 9060101 6^919 91910 2101101 
6919® ®9[ 8IM I 9® 99© 999991, 611®, 0V0® 0 
912, 9I°9 211969 9^919, 8110019 9® 2101 6919® 
2181® 21 N I 9® ^010® 919 ^9® 0191 gia 9093 
62008JK1 1 0V6® KI91I6® 9©3 3®I9 691961 21919000 
9118!© €11®l® 6219811® I 9® QI2I0169 8JI0Q 919® 
92199991000690$ (embryo) ^19° 999990Q 09 
(aleurone layer) 0^62I©0KI I 'd? 1 ®®® (endosperm )69 
©0100-A 211691 981 N I 60$ 919® 9969 09Q01® 
691901090169 ©0109-A 2191® 09900 £d I 

QGIflff-A ^9° 'del Q ffl£IH 

0® 66 S 99I0I09® 99ia 991-9169190, (beta- 
carotene)® 2110 6909 2J®0®169 ©0109-A 0211® 
62I98JM I 6981919 901-9169100® ©0100,-A© 2118110 
91 0990100,-A (provitamin- A) 92101^ 1 901-916900, 
gi6110l0®r $91969 9°6^®0 69199169 0101 ^21 
699® QQ90I099J9I 9°6^®0 60IQ81M I 6960® 
21 $91® 081 901-9169100, 9°6^®$ 999190 I 60$ 
00®1 0811 2101101 3I$10I60 ©9100,-A 919 999010® 
9969 090 90811® I 211690160 00108 0990V, 
009991, 010 21199 901-9169100,9198119 I ©9100,- 
A 21109 W9® 910 96909169 21190191 ^219 
2191969 ®§61® §IQ 6091 0® 21910®$! 62I98JM I 
09199 9® §10 (3 §109 21 5)191990 1 081 ©0100,- A 
219199 6901 9IQ21M I 'd® 2119909 0$I008 69, 
©9100- A 219199 9®$0® -0Q21I 69000969 910® 
90909 2181® 691® 0010069 008191696® 310 
0IS39® 691® 219Q9 01919 6219811® I 



aiQWia qqq 

'dg 0Q63016Q 8110 9069 099 998191 09® 
69190109016® ©9100,-A 2191® 99 9991 019 901 
09®90§I9I 8110 9j$60l® (0199)69 901-9169100, 
0°6^®$ 991991® 9019 21I69I00I 991091 1 699099 
9911 96010 99 81109 9010 09®90§I9I 0199010 
99® m 991091, 60981© 901-9169100,09 019® 
210® 99I0I90I99I I 901-9169100, 8J.9I 60101 
<319199916® §99211 999 62l©8!®l©, 'dS’ 01999 
‘0609 8110’ 91 Golden Rice 6919 0100 9910192 I 

^20169 0199010 90069 'd® 8II9$I 6991 
0@09 6§® I 6^9^09 9911 36019 99 21^1909916® 
6010^ 91 21609 219900 00,306910$ 991019 609 
99® 99101% 01219 0109010 99® (transgenic 

plant) 92I0M | KI2 99969 3069100 6§I98!®I 9®, 
91 90,00® 01990, (transgene) 92I0M I 'dS 01090, 
-q® 2JQ090 9109 99®, 901 'd® 5m 21901 9109 
3I$1, 99® 901 2J$9190I0S , OI9 2J$I0IQ 81190169 I 
65120© ©16® 0109010 gi$1 91 2J$01® 081 m 
991019 0169 1 99 969 219900 90, 306910$ 
®9®I§I9I 'dSI 2181® 9060101 0811 210900 62I98JM I 

S16ffQ U\9Q QQQ\ §€IQ QQIS1UI ? 

OL 

8110 0369 901-9169100, 526^®$ 019 000 
90, 910100 8191696®, ®!$60l® (®I9®)G9 6960® 
51?t®0 90,® 090,910 62190169 012 1 0V69 
|$60l®69 901-9169100, ®°6^®$ 6§IQ0I69 012 I 
60$ 8110 6!$60l®69 0©3®l$ 99 019 08191 901- 
916900,90,2101 99® 91 2J$91®9 211$ ^8169 099910 
9991® 601901 991091 1 'dS 09920 069®$l 910169 
901019 009 6909 (Peter Bayer) W 5j09ffl1l'3,© 
90,601 63199,51 (Ingo Potrykus) 910 0’9® ( ? C C o 
9 ? C C C ) 91® 069®$l 9®IQ 69069 510V 6§6© I 
6Q0I60 ^8160 069®$I9 91$ 0196960, 81100369 
8191 901-9169100, ®°6<t®$ 0a® 009 ^09190(081® 
013 016910 ^0,9190(019969 0121 919$ 'dS' 016910 
^0,9190.9 51?t©0 90,90® 0I99G9 093919 990169 




2010 29 ® 
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0I0~ I ^0 k^,®!©©, 016910 6990© : Phytoene 
synthase, phytoene desaturase, carotene isomerase 
'4'?° Carotene desaturase I 606( 6©©I60 6110 

^asaiasQ itoiq^q ma§eQ 000® i© 

9991® 691991 9691 6©©I60 9699611 99 919 
9196969 91691® 9996©" ©16; 99© 01090,0101 
6)61601960 991 9169199, ©°60,961 99I9IQ 9199 I 
9999619 021© ^0,0IQ©,9 90 0169109, ( Narcissus 
pseudonarcissus ) 999 21611 0192191, 91961 "40 90, 
21199 909 69999 ©69961191969 ©©©“g 2191 1 6)019 
90,0 'd© 911600211 ( Pantoea ananati, 91919 09611 
01© 2191 Erwinia uredovora)® 216119919 91961 21®I69, 
QQ069 901-9169100, Q 0 6<g,<SI61 099 699° 00001 
2J°©0 06010 '40910©, (6061,06010 90,) ^IQI Q90 
60I92IM, 0101 ^0 9116^02110 ©10 e©!©^ ^0,91061 
(6061. e©!©^ 90,) 0191 ©fll§0 60I92JM I 9960969 
eddC ©©9160 6999, 60100 '49° 6©©I09 
06996110199 ©060I919I60 90691® 00,9909 01§ 
©619 £10190 9910919 691901 9991069 , 0101® 
6)616019 010 0W 99® ©0 6010 6110 9S69 09091© 
99109169 ©0© 6069 I ^0 0199010 6110000 609' 
6110 906; 6091, 01019 019960 90601© 90,9009 
09091© 60Q, 901-9169100, ©°6 < cjJ!S61 6010 01001 1 
"40 01990 00 099211 60102191 600, ^©l® ‘©609 
6110’ 91 Golden Rice 69 0I©0 991001 1 

aif <36^ diff 

©600 61100 019969 901-9160100, 090161 00 
■4® <5]I0160 ©l@ ?.J> ©1960101©, (l.6[.ig/g)l 9661 
©6199 6^0® 2110©1®0IOI0.'40I 0621^ 9©, I ©0,69001 
(Syngenta) 0©9 ^9 (2f380l§ia) 90019 66^090160 
6©©I0C“ 969961101069 ©600 611069 901-916000,9 
090161 091091 919169 010 0960 I 6©0I60 0910619 
9161 0106060, 019969 901-916000, ©°6^961 0069 
Phytoene Synthase ^©yi©©, 0 9161 1 ©C99S I 
0160100,9 21l©210l ^0 '40,9100,0 9101 9991 0© 
990 90,1 9§_ 001061 060 6©0I60 ©91 0060 "49 
^0,9 1 00,0 090,9991 9001 990 2121® 6910 916101® 



©I960 I 60© 6©0I60 ©919 ^0 ^0,910619 90, ©0 
21190 919010 99I9IQ210I 9116092110 90,0 09091® 
6110 9S69 9910 ^9 900 619619 ©600 6110 ©§ 
9901060 I "40 611069 991-9169100,0 090161 <321© 
©600 61I0OI9 010 9<T1 961 2161® 9991 1 ^01® ©600 
6110-9 91 Golden Rice-2 (GR-2) 0169 0I©0 991901 
'49° 02100® GR-1 6910 901901 1 GR-2 69 901- 
9169190,9 090I61 010 37pg/g 2JS (00 9)1 




®6| 5 : dldlS® (wild type) 8 SIS®® dlft (Golden Rice)® 

gao ®i®0® ®cr i §®ia a®®Q®0i®i gas© ®®iai®$i©i 

<aSft® dlft-4 (Golden Rice-1 ) ©19® ©<51®, SWSII ©OT© 
S9lffl?J©l S©S®, '491© 9g"8 did® ®©iai® ©®iai©?i©l 
<asft© dlft -9 (Golden Rice-2) ©190© QOT fflQCri I 

'401069 ©600 6110 9069 2160® 9699611 
991010, 6©00® £1010 9©© 6110 ©0 ©°®961 9991 
©0 900 69969 600 091061 99I0IQS I 

dlftQ QQ 

00, 0£ (Green Peace) 09 2160® 2IIQ80l§ia 
69©9®I91 ©°£l, 2160® 66^109 031 91§96©9 
©600 6110 -49° ©©S 0919 0010 09990 ©’©09 
96916169 ©°0I© 0010 21I©S0 I 600I09 ©069 0019 

09990 <311910191 9£9l§ia 90I010I60 210121® 0© 

9991 ©60©60 00 ©0919 6©©I09 6919619 ©1919 
6069 I 00«l 0969969 01900,9 2101 999® ©°0©619 
9110® 9099 99969 >d 0010 ®S 061100 I 0190019 
Q§9 m 010 2II§9I69I00 006912! 00® 1 ©?9 (marker) 
9169 919019 99I0N, 0101 ©991069 211^916910®, 
006912! 91160,9211 ©§ 990190 I ©609 6110 60069 
'4©9_ 00 9§ 92110192160 ©61, 2II§9 2160® 9161190 

600, ^01 9110® ©169 "4 0010 019 991019 019010 I 

■ 

(3i fi ' © q&q, q<?6ff$&-9$ e o e 9 
6fiMQQ- 3339 6 eJ>J> 6 31 



985110 09 ® — 
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diff erQQ6Q QW §q,9 qiq 
6§9gq§ 99HIQ Q0G£ll§©l 

Q6£r<3Q g &I9 QfllQ flfflQIQ 

0094 916196108 0104 ©4I60IQ1 010 0091 91010 
<SigH 9960 0©Q010 69IQ21M I 0^9 33,0 0194 
9969191 eg® 6901 610, 001 0 090 I 'dftlftff 0419 
6109 01991 600, 01061 0^0 # o 3000Q 32|© 601© 
'dS 9000 009 0194 (3 01001 3I9Q61 090 I 92J01Q 
C o 3000 610 G000 KI03I 09160060 QQI00 £d 1 
'dS 60090069 SI^0I°<S1 090 6010 010 090 I dlff 
901 304 0949 019 >da 60000060 090 91069 
0QI0IQ9I6Q 019 I 01910160 900 69IQ210IQ 601901 
091 0100 9 o g9 09 9 'qI 0100 0191 601901 0060 
9196 091 9<1 0 ^9 90060 6000 6100 SI0 6060 
S10H 6©l619 094 019 0010100160 019 I 600 'OTQ 
'd© 300010 QI1900 010 6109 31904001 304 6©l619 
094 36991 9621^ 600 I 9100 041 ^9 %0Q 6©l619 
301060 010, 00019 I 390010 60900060 009°04l 

00 0060 09 3N (3 699 0001660 90 0194 094 

sc G 

03100 0 9% 6060 3600 3010 909HI 9§ £d I 

000 #o-i>o 090 00919 SI 001 00 060 
06I9N69 0194 90941 0100 9010 01® 'd© 0,04 
300901 99 0<g90 960 960 'd© 90941 ^9SI 
091600 QIQ 0000 6910 902101 1 'd© 60000060 
009°04l 0190 «n 3000 09 0192101 1 0901010 

>dH 0601 301060 e Ci>o 00060 ©0019 90090 

0001 6 >dS 0310 6910 0104094 ©3100 §19 91001 1 
360© 60060 9©9 90^0 6001001 1 'd© |§0 00100 
Qlffl 0100 900 1§ 3160901013,3^3 tfl“o 0§ 
309191 dlff 3100101 002101 1 0100 9600 304 
300910 60000060 041 ~d9 90941 010 9901 1 0900 
069100 001 'd© 0^9 39 010019 304 6©l619 009 



0 2101 1 'd© 90969 310 60069 600" 01019 dl0 019 
09I9IQ210I, 6901099 300 9001 9100 2101 1 3160 
Q© 91 2101 91 9069 'd© 01019 2JI090 0 3109 
909990010 9102160 I 321© 300 QIQ 0069 00 
091 910 36910 060, er900 90 0 0® 0© 902101 1 
0S 0609 ©1069 6001 69109019 dlff 91001 600© 
0® ©100019 060 6010 902101 1 ©IS ©10060 9009 
3160106^,961 309169 ©3100 0091 0§ 091 600© 
0M 019 (3 300 919 0N | 6001 01019 dlff 9161196108 
31601096901 (photosensitive) 69I02J0I9 6000 093 
0069 '<1010,019 0QI0M | 304 90969 6110 00 010 
960 (3 0191 010601 ft 910 969 09969 I 

6lftQ 300 9001 001001 01® ? Ci>o 00069 
Ford (3 Rockefeller Foundation 90010099 01001069 
3108911:10 610 0609611 9°^l 9§ 060 I ©190 990 
921019 09 911 '<12169 996910 ©60 I ^90169 610 
0S9 ©IS 000, 9100 Q'qI 300 0001 0010019 
0609611© 09 0909 610 0669 909 3^91 giQI 
3100 ©91901 1 '<121910' 690160 Q6SI6093IQ 6901 
(PETA) 0100 'd© 6001 61000109 Dee-geo-woogen 
0100 >d© 00 610 990 909 3301 3190 ©601 
69© 9°0 m 6901, 69210 0000 060l090giQI 
690160 'd© 910104 6901 (Semi dwarf) 610 91919 
0601 s d9 6109 ©001? 9o 69.0. I ©IS 00 2191© 
300 90969 '<191 060 601© 0 2101 1 31601096091 
6910021919, 999 69 6©l619 90069 <1910 019 
001010 0192101 1 90900 961 (vertical) 691021919 
9S 300 9041601© 3961 090192101 6 3160106^96169 
0091 93100 ©92101 1 ^216© 919 36910 060 09 
9°04© 0101 91919,2101 (3 30 01019 0§ 93100 6910 
9192101 I ^910, 6O’Sil000l60 IR8 010 6960 I IR8 
610© §39 0^,6009 019 091001 (3 0969 'd© 000 
93,0 m 691001901 1 '<1910,900 0309 010 031001 1 
^©I^IQI 6909 0194 0919©! 9901 (3 304 6909 0194 



01310 09® 





§6<a&Q, 



21109101 99 6001 I 2160® 99® 9191 09I3IQI 9900 

69i® 310091 691 ® ai96Q i gw §3® 9i®H 091001 

m ©ffll 00, 00 03 000 2160© 9000 000HI 0d 

m 0011 eero 99 © Q6Q <1010 2100 9001 00 

Cj Cj 

60I00IQ0I 0101 0699 0161160 010 36910 0 060 
^2169 210© 010 01001, 609 000 019 36910 01® 
019 01001101 00 090; ^1060 001901 1 010 91001101 
(3 019 36910 00609 3000 060 I 3099000 00CHI0 
39 91001 910 0191 6010010 9001 1 00 01019 dl06Q 
6010 (3 69109 991 910010 9001 9100 3910, §0® 
30190 0919 (3l9d 36910 091001 1 001 009H (3 SI0H 
010000 9IQ 9I9H 3099 m 001 1 99010 93®1Q 
319 e #r 0099 6090 0069 dl0 019 90 (3 03 ® 
i>g|“ 009000 dl0 210© 00 1 9101 09I90S, 93®1Q 
©09°0HI 9 o-go 001 021 0090 v 600 (3 '<10100 9IQ 
Too 0090 v 00 dl0 09019 9001 2100 9001 
69606HR-8690I dl06Q 0© 910010 09 009 00019 
901001 2110101 0069 90S I 

030 3® 0IQ0I 010 00010 <10 9019 900 
§3,0 dl0 99060 09019 90S I 3210 900 §3069 
213 © 2100 010 213 © 919 0 009 09010 00301 1 00 
99 900 §3060 60®“ 01019 dl0 Q© 09190, 6939 
03 91060 6091 21000 993 021190 I 3210 900 
§30 6000 00 6900 dl 0 §0 910 90©. 301 1 03 Q 
010 091 003§0 900/00100 21 §100 0191 010010 
6010 919 0 360 I <10 21 §10900 91®" 6 §§© (6919, 
6910) (3 216§§0 (00HI, 090, 0611) 3000 99609 
<10 000HI (3 3000 9960969 6901 dl0 019 091910 
919 0 301 1 603, 3010 900 §309 dl0 3000 
99600 910 019 02110 9IQ0I 000101 3210 900 
§3060 6§Sfl000l60 0S0 9I0H 99 (Morphology)© 
961010 600 0999 0601090 339169 990 01019 
dl0© 0601010 09360 I 3010 900 §3069 690160 
09010 0019 (genetic) 0601090© 213 © 99Q 



60QS0 I ©1961 9I0H 999 99090 0019 99090 
9969 99H090 0 0019 99090 91® 6§Sfl0©0l00 > 
6§0 39® §0HIQ 9ld0 990“?! I 

<10 99090 1069 699' 000 0909 dl0 9© 
©9100, 69369 6060© §6619 961 (Trait) 9991 
09019, 0101© 6901 01019 dl06Q 010 091 900 
069 1 <19 dl069 2100 00019 9®0 9ld'21l6QI0 21I0Q6 
0© 09 9S9 (300 0© 0901 3210 ©I0H I 000 0© 
6060, ©IS, 609 0 93 990 90 (0@i)Q 000 0© 
9I®0 I 9S9 90 93 211601063961 31® 09010 90301 
211601© 012110 019 I 999 93 30 93® SI® ©Q2JIO 0 
<1013191 00 930 211601063961 0®l§0 90 1 606 
00 9369 SI9I 9© 0 09910, 9SQ 9® 93 9dl 
(vertical) 691® 9991 99019 I <191 ©99196® 99HQ 
To 3360 211601® 9S 3191 396 09191® 9199 0 
000 9© 91091 96939 6©9 6©®“ 2J°6 3191 
21160106396 0®l§0 609S, 69 §9969 <169 
969961 ©IQS I <130 2J00I009I0IQS69 000 dl06Q 
9 # 3000 21160106396 9© 09191® 9199 0 <1® 
213® 0©0®l®, ©S 01919 019® I 21160106396 990 
9369 32119 609391 000160 090 6306 91®“ 9°®I91 
0019 §®I9 0d 99019 I 001© 699“ ©0 9Sf©0 ®9S, 
0191 06® 21I§©I0 60I09I0SI 93 0091 0® 0® 
0013191 9§ 00 9©© er®0 09© 9IQ9I0QI, 606® 
01919 300 §©10 69® (3 0© 990 0109 0® 91019 
919® I 09iQ ©1919© 6® 010169 606® 0SQ 210© 

Cj x 

9001 9© 010® I dl0Q 210© 9001 9© 01® 06® 2119 

Cj Cj 

0® 01069 000 969961 09 9I0S I 001 60ffll 0SQ 
21160106396 33919 99990 I 9ldlQ608 dl0 9S69 
C 3 30109 21160106396 3391 60102110 I ©019 
99990 ©9 001® 0®l 0S60 3® I C 4 3® 199 
2116010639669 9960 ©99IQ6Q 001 9SQ ©191 
0©60 §609 9019© 60® I C 4 21I60I063966Q C 3 9Q 
211601® 90 609 0 3®IQ 001 6991 2101919 99121© 



©fill® 09® — 





§6<a&Q, 



sis® 0101 ®§ aiQ 9i§ 930160 0 ®s® 00 ®§ qiq 
q©l0® §K] I c 3 9 c 4 9999ft 2l©l9®iq,® <§199169 
99610 999169 061 96619 510113,0 SKI I C 3 
211691963,96160 2l©l9®iq,® g©61 9991 319 Rubisco 
Klft,0|Qq (Enzyme) 2IM, 03 C 4 ©163,96169 2119 Kl® 
K]ft,9IQ® PEP-Carboxylase 2191® Kiel Rubisco 9 
3621^ QI0I9H 969 I 9S9 90 99 6069 Kiel 0191 

sc G 

919 09 21I6121N I 0191 9969 90) 99916169 919 0 
00 ^61310 9® 6901 dlft 2100 99 3I921M I C 3 ® C 4 
0910 9999ft dlft 9’9®69 9901ft 991 909 6019 
919910 I 90 KI2J3IQ 99HI9 0699611 990 

©99H06® ft«J0 909I9H 609 I 

G 

dlft 69<3I69 9T0 dlQ61 6960 9ldl®6108 69€I9 
09,060 2191 99 (flag leaf) 010 21160196^961 3001 
<3191 0211® 6092191 0991 6390 60I02IN I 9910ft 
dlft009® 9T0 dl 961 9001 6990 ^0 900 
211691963961 3®0I®I9I 9000 60I02IN I Kl© 909 
211691963961 3001 21699 90060 909090 9101 
99 919 9621^ 9901619 <§1991 691019 910 ft 2IM | 

G 

6061 0910 9999ft 99, ft0ft dlft6® 69631 009 

«*- <L*~ 

219H 0001ft® Kl© 900169 0109 969, 696310 0Si 
0°®HI 909 (3 0191 96619 01991ft 609 I 

<§ra 010 2IS30, 0611 00 901 99HI q|90 006® 
dlft 21009 3®0 919 9901ft 6Sf 131900169 6^®39® 
36010 99S3 I 69609 09611 60©ldlft (3 0001 dlft 
(91001 01010)69 3090 9069610 3069ld 9991® 
<§1® 90S I Kl© 0910 <§1® 019691969 69609 96619 
39199 2110691 KIQ®, <§1991 01010 9913, 63109, (3 
210I99 9% 0211® 999169 300 ©091 g©61 990, 
91019 3069ld9 S00I9S0 dlft69 ft 2IN I 212)9 
210000 dlft® 01960196® KI©Q® 0ft, 9099 99 
00W961 6©IQ0I6Q, 6069 0191 6dl9 090 0019 
q® 9199 I 6910 6919 9199 dlft 9T5100 991 99919 
9910 061 Kl© 0910 9999ft 0191 009 I 



0ft10 9990ft 919 dlft 6©QS Kl® 0609 619H I 
-<1216® 699 06919 90S 0ISI 000, 091, 91091, 921 
3©0 61QH0ft®69 ftl©" 1 02)91 9^69 H«ooo 01010 
dlft 2IS I Kl© 69 s ® 9©®0I 0ft10 9999ft 9 IQ 96619 
9969191 1 Kiel S0I 2lftH 619H 009169 dlft® 0ft10 
21190 (genome) 9©0 6SI0 I 9©® 21190ft 990 ®I9I 
061I9I9S69 dlft69 310 -goooo 0ft, 0©S3 I K]© 
0990® 01969199 ? 9ft 0619060 21S3 I 6®l619 

x * o*- <U, 

60I0K1 061, 931 2100 9001 901 6910 901 3090 
3069ld9 0® 9 IQ Kl® 90060 2l6ft®90KI 0ft,0 
9991® 0021IK1 (3 Kl© 09,000 ®|©H 99690 ®I9I 
3©l®0 6910 dlft 0S® 2100 9001 91 9101999 90S61 
002110 I 606L60I0K1 061 (trait) 919 9991® 6092)91 
9©ft 09009 Quantitative Trait Loci (QTL) 9SI9N | 
9©® 061 9060 9©2)®l Kl© QTL 000 9901ft 2119^0 
6©IQ9I9S I K]©|Q <3039961 991910 Kl® 90ft dlft 
m 9991969 92)91® 9I9H 991901 99 9199 I 

■ 

'dGfl&G'q g6(7Q&, fflGG&lff GQIQ, 

mQQQ emiGQei&-9J’ro e c 

6<?STIQQ (3 §<?HI 

©190996® 400 9 9^ 91601609, (biotech- 
6^930®) ®fflff1 2)916960 692) 061® 9 o 610l°61 
6990 69® 10® 909169 2IS I ^2)6® ? o , o o oQ 
9® 6§Silft® (3 96101 6§®®9®®9, 9134 99S3 I 
692)91© 6901099 69619 ‘91601609, 9l0dlftl’ 
(biotech capital) 9©I3IK] I 00® ©1906® 
‘9160160®,’® 630® 2110 6©9S, 0l@l® ®I0 
610l°61 6999 6901099 21 IQS I 69® ©19 2110 
91601609, 9QI® 931919 90S I ®I0 To 6101°® 
91969 ®093 91601600, Q?t 00 9I3H 99 019916® 
©I9S I 31001 9961 000,91® g’fi? 219916® 9991 
9131ft (IT) (3 60903® 9Silft (BT)6® ^© 9991 
9®90l ©19© 992)99 ^©9 96619® 211^ 9039S I 

- miQG 



®sii® © 9 ® 






§6<a&Q, 



Q§ 69QIGQ 

gi§Q qpiq 

\ 

98 609I6Q %96^Q 6)991 2191S 09904 I 
^?®)Q 9^991 6)96919 0d16Q98^^( Agrogeology) 
2)9199 I 986)96)Q 909 0 o Sil 69®§, 98Q 639I6Q 

<o Cs. M <b 

^9@) 91 99 Q 9910 916) 6)01 f 9 SilOQ 060,10 I <191 
06)9IQ 9°Q99 (3 0Q9^99 06)190 9%09l %0I6)9 
O90JQ <19 216)10,9, 09IQI 99 9Q96Q ^91^9 
09l2fQ 960,19 99^9 06)9IQ 6)0J99I 0§ 99 9 
2)91199 Q9 919199, 21216909 (3 OIQ690 9 QI6) 
6)01016) 9I6Q I 9IQ0 99Q 9910 916) ^9. 0Q16Q 
6)9 6)^ ^016)9 69199 6)g]9!69 31910, 091 6 
6109091210096) 060J0 211691 999 969, 9Q° 091 
999 94% 06)100 (3 9999 I 

996)96) 6999 90'S 6)96) 96)I96Q 09 

(b Cs» M — 1 ds Cs M 

06980109 0616J I 091 9191 96006) 90S, %0l6i9 
6)061999 969109 96)91 999 096)166) 99091 

ds • ds H di ds 

2)19909 6)91 W990J, 0191 99 6)9199 016)096)04, 

cK Cs M — 1 — * (b 4s M Osv 

0 > 96) 66)100 016) 06)191 6991 966P966P09lS9 999 
60 06)9 06)91 909Q 2)990 , 06)91 9099IQ1 219699 
(3 999 091, 6)09996) 301931 (3 019, 6)9Q99 
0919 916)190,00 6)961 010191 02)1 0^91 0°3,6)6) 90 
6 09, 6)1 9 6Q 99091 01999 (3 990 06)96)9 

<b ds — 1 <b <b — 1 

0-46Q 999 0991 601916)2)10 1 091 6999 OS 

Os • <b 

6)1 9 6Q 991 2)9600 09° 9919 916)1 06)199 06)91 
00966) 2)90919 96Q 919, 9Q° 003 216I80S10, 

H ds <b 

219909 0- & S 96)91 09 901096) 06)91-9990%- 
6)9999 09° 0l491ia9Q 06)91-06)91 61099IQ1 

Os. <b <b 

219600 (3 999991 061166) 091 009 0°0S 96)2110 I 
2lS9% 0I99Q 99,600 916)1 09 0019166) 09091 
06)96)9 QQlOl 96Q 09° 6)S 06)96)96109 9IQI 0 - S 

ds • H <0 

%96ll (3 2)%96II6) q4099l 6 OIOI 6 ) 696)2)10 I 




98%0% 09 0IQ96P9 9SI9 2)69 I 091 916)1 
01999 6)169 ®0Q% 6199 9%9 0916) 6)060191 
9QI0I6) 06)916) 6018996), 2)09 (3 06)91 0°Q99I9 

<b *H m M <b • ds 

0Ql0iq49 6)99 9QI0I6) 0I6Q I 09 9%9QI6ll0, 
00,1066) 06)9198)191 G 9896? 6)19 %0%90 (3 
090J96)0 00,19? 6)19 09 092110 I 06)9196)191 
06)916) OlOl 6 211991991 94l6)2ll§, 6)96)99 2)19919 

<b Os M \ 

%0I%9 9SI0IQ 2)69 8 0069 9IQ 006)4 09I6)2)I§ 
09° 090,196)0 09,1 98619909I2IQ 09l96)0 96) 
6)99 6)0601611 0%0 9Q2II§ I 090,196)0 696916)99 
09 6)0 OS 36)66) 6)0919 092110 60 6)2166) 21I9IQ, 
019, ai909°9aiOI6)Q2)SO 6)06091 00000 6916)2)10 I 
009 00919, 9919 (3 QQlOl 9IQ6Q %0%90, 
Q90J96)0 00,1 (3 0^9196)1910196? 061166) 09S 
0- 4 Q§9I 099 0°00IQ9 2109191 & 9800I096) 

— 1 <0 

0611 090,09601991 Q99I 00IS2II9019 I 98%0I®|0 
9l4ll00966)9Q0 QI6ll0l6)l0l9G? 061166) 6019160 19 , 
06)104(3 016)36)9 9016) 904 21013 0%0O4 I 989 

(3 2)91 99I09IQ1 219 09S 6)169 98999 6)06019 

<£> 

09966) 016)09 o4ll0,OI% 2116)0, 96) 9l4l6Q 06)00, 
06)96)9 09° 0Q996Q 600^ 910, 6)16) 66)19 9Q9I 
04lS 0°9S Q99I 2119919 I 600169 9 9 0Q9IQ, 
69 1 Si (3 0109 9 6)69 0 0I9Q 6)16) 906S 600I96?Q 
9191 (3 9^ 6)01999 99IQ Q99I 019 09 98909 
09121999 6)06019 9Q0IQS I 

0091 0S6Q 0®9I 6999 09 0Q9@)99fl9 
91S, 0191 Ofc)16Q 6)990I96?Q 99 092)10 I 0^91 

<b <b 

6999 6P09Q 21Q9Q (3 98Q 6)01990091 906S 

<b <b <s 

21196119 601899®! 60I9IQ9IQ 6)^ I 091 9Q9 09IQ 
6109 09121,6999 09121, 9l99 9l9,9li^S 99Q09 
^919^9 0061 I 06)91 6999 09 01999 9^ 0191 
01999 09121 6)0 6Q 01999 0S6199Q 0990 9IQI 
6109 I 9I00I9I6Q 0Q9®)9, 0l99l9Q61 (3 9961 09° 
909I9Q 999, 99 901 910,0919 6)9 6Ql99 09^1 
9IQI 999 09I2TQ 9009 6010 06)91 0°6)99 002110 I 

98)10 90 ® — 







§6<a&Q, 



3001 3I6QI§ PieiM 001910 600 9°Q00 6910210 I 

<b ck * 

09 00191000® 96®I9®0® Q6Q 02® 0QI9IO 

ck • ck C~* <b \ 

00I6Q I 0IQ3 63000 0QQ.Q 99® 20 090 <$60 
00 Q92l®l 026Q 2609® 91 000 09121 019, VS 
013 , 6090 09121 010, 8 013 , 0001 00 2101008 9 S 

010 09° 0001 91^9^010 Q92IO I 000060 0001 
6909 900 0®IQ 2609® (3 609 0 01310,00 
63100000Q 00 0061 I 000IQ 994 216090 
001910000 6901 041030,0, 2110.0000 , 0ffl000, 
3000, 60l0l30f1 (3 631000 60i00 O0I9I0000Q 
60l00l 09194010 60)61 9I0I6Q 9I6FI0®, 001,99,1, 
601910.0, 69I6QI0, 2169,100 (3 6®)9 00419 900105 
O0S0 Q92IO I 

061 ®9Q 99031001 036® 091 OQO 0169 

ck <b 

013140101 0QI09I 000 , 09IQI 01000 Og] ( 0001 )® 
2lS0 0IO 0d4® 00601000 0QI0IQ 0I6Q I 

00 q^0<% 0 > 3O 096® 009 010 6090 9 rg 
60190001 2119040 I 910, G 00% 09010, 019^0 (3 
210010 302916960 0O0IQ 012100 6013000 Q60 
090IQ0I0, 0WQ3, 601013^, 60)61 6019 00^ 6}63 
010909, 9163930, 900’Q 09° 30 60130001 0160 
69I6QI0, 60IQ0, 001, 091, 31040®, 601096000, 

\ rn- \ M ck \ \ \ 

93,1, 691009 (3 601910.0 gig, 69I02JIO I 

0901 Q0I0 O09Q 90 2109®, 00 21I0IQ 9® (3 

00 0Q000I 010 21196140 69029 6960 0WQ9 91® 
— 1 M \ \ 

21^0930 0000 0091 36eP36£f3l39®SCT0OT9l 
0001000100 O6QO9°00 904130 0Q2IO 1 60131333^ 
009Q, 900160 000 39 01^000 06QO9° 0%1IQ 
qg. 006® 3^00300 300, 0Q2IIO I 

090IQ0I0 94010 0 9 000 010 2119340 2104 

<0 

30g 009 60190 oq qOI®!® 090930% 211010 
69IQ2I® I 2104104 60190 0191 009Q 9® 010 

<0 

3%®!04 021- 0 , 30 , Q3, 60I3I3 X , 0410909, 
341639 39, 900’Q 09° 3060190300 0010® 03 

— 9K1I3 99® 



3®I%0I®69I®2I® 1 09 3090002033,021 6®)9® 
0693, 9l09g®l3, 296903 09° 00 31005 90gl® 
6910 30 213291 0001 091^3000 008- 29639100 

009 9® 010 21934® 6019® 09ld 63131021®! 

<£> 

09000 60I900S1Q 060,13 06146Q 90, 3IQ 
09° 00010 001901 3® 9® 310214 Q929I 0010® 

<b k <b Ck M 

Oq 2®6|® I 09930 ('agrominerals’)00® 69 09 
0100® 03, 0191 ®§ 00190 9® ®Q9I 390 3Q0IQ 

— 1 <0 <b k <b <b 

001901 00010008009,1 ®Q 0910 29419® 09210 I 
63300Q 9013 O® 09 ®% 390310 %3 0Q3I00I 
936Q 0609013,29910 I 091 0I®0® 0169 000% 
%0lf® 09121 0191® 000J0Q3 2291 000,1020 0 
6910 034 0O0IQ 001901 3® 9® r 0 09"® Q’OO 

(I) k C~> 

00190 0®06Q 06013 0QI0IO 0I6Q I 0S93030® 

k — 1 s <0 ck • 

0346Q %0I@1® 0912130® 2®6f® 63026Q O® 91 
0013® 3%0 009 601900®! 2®S£® I O0I® '30I9IQ' 
( petrofertilizers’) 034 ®®I0IO, 3191® 900 
9°Q00I0® 3I3IQ3 301 263 I 00I6Q 0393® 30® 
9410® 22160 949910 0010109 I 026Q 0100® 0169 

— 1 <b 

6019000 60I3I30IO) 301 (3 93® 021 0 , 360 > 3 301 , 
M \ \ 

090IQ0I0 (3 601313 ^093 021 204104 601900®! 
6013130101 303002®^ I 026Q 00® 3°63l30®lOl 
09000 30020 & 60I6OI0IO3 09° 900 30603 

<0 k \ <1 \ 

30130® 034 2®^® I 09 0100® S10l%® 0^30® 
034^ 6060® 609 0 0340 %60 ^001010 993lg, 
0^6330® 0001 034® 09Q 0® 601900®! 0693® 
Q60 914®I0 044® 601900030® 09,130 0Q2I® I 

On. M Ck # Ck 

0993® 03 46Q OO® 301 (3 93030® 034 2®^®, 
63030® 00010 6O)0® 29QI6Q 000 931021® I 

0IQ- Q®, 01310,0 000^100 3000® 3IQ30® 
9<^0 0169 00-99310, 6910 23® 0Q0I36Q (3 
000310 00®^ 901^0 601900^ 3IQ3 0Q2I® I 
6090 090IQ0I0OO® 3IQ30® 919 6960 011^08 
204 93®, 9IQ QI9I£10® 0®qi®0 301 29® I 
6930® ^01^0 09ielq 21921® 09° QI9I0,0® ^60 
3100 691021®! 204006Q 0993030® 9I3IQ3 

<b Ck * 






§6<a&Q, 



QI60 6Ql0O 0169 04lOQ61 OIQI 9190 60IQ81IQ I 
SIQ-S1H 60600 gSfQ §01 (3 0§OQ 910^01 99§ Q0§, 
69Q8J6Q O90§O 90© OQO QQ9I61Q 9919,0 
9100IQ OQI9IQ81KI I QOIOQ6108, 81l°§0 819190 

m <b 

9 > 969 > 0 §01 ( PAPR) 01 g , 969 , 0 §OI 8190IQI 0061 
£j9Q a > g69 , O90O (TSP) 90© 9§0 60IQ8II§I 

691019, 0999, 9Q08IQ 6 60I6QI9IQ9 QO 

\ \ \ c ~- \ 

69190061 090 §01900 9IQ Q69 9dl900 9610106} 

M Os ds • ds Os <b 

9961 OQI9IQ 9I6Q I ^061009160 <1910 9^9 OQOI, 
9109061 OQOI <10° 6196919 OQOI O06Q <IO 
99094 ^901 9961 OQ9IQ§ I 69,10811 6 9199 QO 
§910 9QOIQ 0061IQ61 919811 00 096Q 0109IQ 
OQI9IQ 9I6Q <10° 0Q08IQ (3 60I6QI9IQ9 QO 
§01900 9QOIQ 9 <19 00 QQIQ 8190 §19 096Q 
6196919 OQI9IQ 9I6Q I 

8101 6906Q 9§Q 61^900 <IQO QI06Q 900 
6QIQ081I§, 9191 9611909 Q’QQ 9IQ 969J69I99S I 
6061 69 9 0 0 9QOI (3 9 , 9Q 096Q 9QI01 69I9O001Q 

ds ds • ds 6 — 1 M 

Qg] 6901 9IQ 6QiOO, 9191161,00 (3 6000 9°661ldOQ 
8110611001 Q081KI I 8101101 099610 619 9811 04lQ0 
9Q6O0 §01 9Q69916Q 09QQ0Q69 OQIOl OQIQOI 

\ — 1 <b Os — 1 

9IQ 99Q 9Q9I61Q §OI 90181 81106110 69IQ8IK1 I 

61QOQ 0® 9IQ 81106110 691919 991 OIQO 
8169 I 096Q 810 9I61IQ61 QI60 O6O§0 69I9I9Q 900 

<b \ 

69 QS 69191916^1 0061(691919) I <9 69199 9IQ00O 
00 006111^ 69ISlS0l^ OQO 909,16110 691919 (3 
691919-91699199 9IQQ96Q 81100 6QIQ8HQ I 91000 

V <1 \ Os (b — ■ <b 

810SI6Q 691919^ 9§O9OI8l90OQ 81999, <10° 06- l<% 
6 61QOO 8106619 QO 6000 691919^ Qg]% 908IK] I 
91000 QI60 9IQ, <19 691919 9IQ 99108 g,Qll6L 

— 1 <b — 1 v ds * 

691919 OGiag^g^O OQI9IQ81K] ,690000 9QQIQ9 
(KCl) 091 090 691919 -9IQ5]916^9 ( K-Mg) 6OIQIQ0 
( 3 9Q69 > 9 9§0 6563 1 91 1 S18J I § I 8101Q 9^094691919 
9§0 90181000 69QI 691919 -69 > Q0,IQ, Q19IQ9, 

ds • \ \ \ ds \ 




69199 -81Q(0IQ6LI9IQ9,691699IQ96 9I6160I0IQ9) , 
00° QQIQ9 QO 04fl I 81699100 OQO 81990, 
9Q00§^ 691919 0^0 9Q 60 9 §01 6Q61S 
Q19IQ0dlQl 610914161 (volcanic rocks) I 

8101Q 90016^6110 (3 006110, 9IQ% 99Q 9g 
60Q8JOI 9IQO 8II961IQ0I 9S6Q 9Q6O6100 <3 Sllgfo 
09IQ 9°9g I <160 960,19 OQI0IQ8JOI 691919 9IQ 
6000 0061116^ (3 £]0dl6Q Q9Q<^ OSO 0Q° 69900 
90O6Q 99906110, 69190 Qg] 819§, 0661908 gjQ, 
o4q (3 6000 90I8TS0I 0IQ81I 9QOI6Q I <10 691919 

<0 \ 

Qg]Q SldOI°61 QI90 691919 9IQ 6}69 01091161, 

OQIOIQ8IKI, QOI0Q6108 9®0 691919 ('muriate of 

potash’ - KCl) <0 Q061 8169, 0101 0061-96901 

9 , 9Q906Q9figil 9^0Q9I6Q I <l§ 9§0 901^900^ 

QQO (3 9l6flqiQ® > 9IQ 8lSo 69190 691919 9IQ0I 
— 1 \ 

096Q 6900OQ 9Q6O0 900 6"§0lQ 6919190 9g 
OQOI 096Q81Q00 916^1998110611001 Q§§ I 9 , 9699 
§01 QO 91000 9IQQ 01498110 99Q 9§QIQ 9061 
OSl’981Q981l OI6S6U9IS19 (3 69 > I69I9IQ9 0811 6O6O90<I 

ds — 1 4 \ \ ds* 

69 , Q99l8l1lH 9§0 ( QOIQQ6IO8 f^19IQ9) 09618 
691919^ S 9I699Q9 69190900 9§ OQO, O^ 
0IS06Q <101 09 (3 0011009 690 096Q 9§QIQQ 
OIQ OOOQ OQIQOIO 909I6Q I OOOl, 00811, QOQ 

-IS ds • 

(3 OIO0S QO 60600 69191916^1 -81I061100IQI 9 , 9Q 
0 <0 9§0 (3 §OI90OQ 69I9I9Q 99Q 9§QQIQ0I0 

os ds • ds \ ds ds \ 

60IQ9IQ§I 

QQOQ 81Q0® 9IQ 81106110 9 08101 69lOO 

<b ds 

00)90 0 9d1^ r 6919 99 691900^ 819§ I 
9969I900Q 81QI0 8101 9QOI6Q 90 9Q9I61Q <10 

Os in m <0 *-1 

69I9OO^90OQ 9616^10 9 , 9Q 09JOO6Q Q6Q901Q 
9® 09IQ9I6Q I 9 9 69I9OOQ00O 60QI 6OI6QIO, 

<b Os in M ds* \ 

601 QO, 60I0IQ9, 091, 6Ql0 , fllCflOO, 9QO60O9 (3 
oai 1 99 69I900QQ 8181 060^69 <10 69lOO 

Os in M ds 

Q9IOIO00O §01 (3 9QOI9S} 810 09 9Q9I619S} 

ds* <0 \ 

Q08IIQ I 81106019 9969190001000 9d1^OQ0 9811 

OHIO 09® — 





§6<a&Q, 



6QI9 6 010100 089 IQ si©Q 6Q Q9 r 9<^o 60loo 
901010 210® 1 2101 9216010 60loo 001010 00001 
o.e 910^0611 oq QQP116I6Q 000^ 1 600 <1000 
9QO 6qlOO 001910 ('trace elements’) 210® I 

00601000 sieT 6000 <19 6qloo 001010000 090 

ds di ds • 

010 210 Ofl 0Qqi616Q 2119010 6902101 9SK] I 
<121090 2101101 21600 6qlOO 00I9IO 210 go. 

0Qqi616Q Q92JI®, 600000 60600 009Q 90 010 

ds * <0 

00OIQ1 6910211®, O^ 21011961101a 09®, 0211 
0000,01010^0, 0600 S 60l00q I 00 00016195 
2ioi 6qloo 001010000 0211 6oiq^,e , 0,2ii6£y0O 

( 3 60PIQO 0I010IOOQ 90 010 21190101^ 2I0§ I 00 
6010000(000 qO 0Q0I06Q 2119010 6902J9I696O 
60 00O2ldO 0IOI6Q 000160 06^0 OQI06O0OOIQO 
69IO0IQ§I 009Q 90 010 2100000 6991 006® 

<£> Ck Cn 

<19 6OlO0 O0I9IO00OQ 0OlOQ0Q<IO 09 0Q01OI 
Q9§ I 09I9Q0 ^60 09 00960000 O2II0KI, <10 
00^ 0OOI6Q <1910 ffl«-S)0 0|0 00 69^Q 9IQ6Q 
060J0 OQI06O 0OOI (3 009 010 OIOOOO 69IO&I l<l I 
0^< | 9 | 0 09 00 69^0 rn 0.01.^ 0Q r 0QOI6IG5 
06^0 OQI0KI, 6069 60600 009 901® 000 
OO'ofo OQ0IQ® I <19191010 0I0OIOIQ0IQ0 0 , 0O6Q 
<19 QSf 9IQQ OOlOQ0 9IQI 009 000 0%2J9I 
0I010IOO 006Q 901® 69IO0I6Q I <161 0O 000105 

— 1 ck c~s <0 

6060 0Q0I616Q 0060100 Q99, 0191 o4aOQI09l 
06Q 9 009 6 06160101 0I6TIO 010 0IQOI0I 6902191 

<b — 1 

0Q0I6IQ 00 6010000000 06^0 OQI09I 96610, I 

0IOOO 00910,21931 0611600610 001210000 
60lOO 0§0, QigiaOO 2100^ <19° 00611% 
60I0OOS100OQ 0®OO 9IQ 0I§TO 0 , 0O 00J90 
006® 0621^ OQO 6910 0IQ02IKI I 0401060 010 
(3 2100 06Q O0O0O 09 90 010 9010 006® 00211 

<0 ds. ds 1 

Q60 910 92II0I02JQI, 09IQI 0OOI 0IOOO O0ia6Q 
00800000 6910 0IQ9 I 0^069 09 0Q°0QIQ9I0 

— OKI® 09® 



009 <19° 00010 2110 96110 9211010 019 I 21O1006Q 

<b ds — 1 

00190 010 6010 000160 60I0OOO00OQ 008QQ6I 

— 1 ds <b M ds* ds 

O0I0O 01960 2119010 002JKI I OIQ6I <169 091 
O6II0OI6I60 0 , 0O2100, 00100,910,1090 <19° 6010 
(3 2100a OIOI 0OOI6Q 002191 00 <10 090010 
0 > 0O 2100 06Q6116Q 0OOIQ 601000®! 61IQ6I 0001 
0Q0I6Q 062l<% 2l8o I 

0°0O 0109 gid0l6IOOOO O0QOI 690 0001 ^ 
00J90 006® 2119010 601000®! 6010 01091 
06GP06CP O0OIQ 0IO6Q 0611 910 009 1 O0Q 

<£> — 1 ds <£> 

09001001 006® 60I0O0%Q 0°60IOO Q6JO %60 
09IQ 00,100 9Q0I6Q 0000 6991 O0I 2l8o 6991 
210Q9l£fl I 

2l8oi°0 0001^0000102119010 60100001000 

0191 ooo 0 oi^ 2 i 8 oo 69 ioai<i 60000 000 0^010 
6 210180 0 , 0O 2100 6010 910 0 IO 2 JKII <18010 
0I6IIQ6I 0®1Q 6909 0IQ- QO 911901^ 01000^10 OQ 
0 O 8 OQ 6 I OQ9I I0IQ-QO0IQ9IQI 00SIQOIQ,0 > '300'3 
(3 601010 0021 Kl, Ofji <191 9IQI 2119010 210101 00 
601000®! 09 r 9l 000 IQ Q2IKI I 

<19 00011 Q 00 i 6 iio 010 2101 000,021 Q9§ I 

2l8oi°61 009 601000^ 61IQ6I 0^2191 001 O0I 
OOl8o 001 (3 0O8 00O0OO 0OOI6Q 000 OQI0IO 
0I6Q,09IQI OO^ 00010 00a 0OIQQ 06110 (3 60l0 

M <0 <0 ds — 1 — 1 

601 0OO®! oai 009Q 9^0^ 21090 010 2119010 
9QO 60lOO 001910000 9IQI 09^0 OQI0IO 0I6Q I 

21901 0Q10I0IQO 9IOI9Q0 06116Q 0Q10I 
OQ 690010960 00600^ 001090 0016^ 

60I8O0®!09OQ 09,0 9IQ 210 010 <19° 2l8oi°0 

M ds* (b ds 

00600 001 2 l 8 o 0Q0I6IO5 601000 ®! 090 61 IQ 0 
OQS60 0611 60090 9Q9Q 60100 0IQ 0^004 
69IOOai<l I 9S1I010008 <191 0611 00109 6910960, 

0 IQ- QO 00 010 2 lSoi °0 0Q10O 001 ogo 906010 

60 Ola QOI® 210 09Q 2160 I 






§6<aaQ, 



SO10060 0©l 0§ ©% 00316160 %© 6 30 

60i9©o@iG 000101 0001 © 0211 - 601013 , 0W03, 

©10303, 63100,3, 31603 0,3, 3101©©, 6©l<2, ©31, 

©3,1, 300 > 0, ©6©Q (3 6OI9IQ0 601010 690 0I6Q I 
\ \ \ \ 

30010 S3© ( pH) ©§ ©0910 061 0OI06J0 099 I 

<o ds ds 

6010© ©8600© S3l0, 300160 <101 <1© 3SQ-Q00 
0©0J 6©IQ£i©l l ^<]0IQ 001© SS© ©I© d0 S91I9© 
090100 I <19 060J00 SO ©1© ©I 2116©! 6©kl3 
006961 001© ©I© I <19 61OI0O© 3d1%S6©© 3I©10, 
016© 0610l©l©0 ©©^©^^60 000% 69©l 3© <191 
613,1 S 30910, 31600 I 

30© -3°60l©1 %60 0*4?0 ©0I0I02J9I 61OI00© 
©03>SS© (3 ©09? 3001 010 003? 0191© 30© r 0l3O© 

<b ds Os 

016© 060J0 0©\0Ql0l ©06©9I SI9611© I 600 6101 
6 <3iii© 0©ieT sd© d©i0,©©%© G S600i©o sd© 
S00%33l©0,6000© Sd© 010310160 3^691021©! 
09014% (3 ©1©©4l ( mafic) 0101©© 6101 , 60000O0 
6©i613 610,00© 006010 ©19 , 630©© ©36<3 Sd© 
00l0l0l0S©d1l©, 39009 G 600l0,00l0l SI9611© I 

30600 061© 6 0©I0©© 0090 ©§ (3 ©©10 
010 SI9611© Sd©l°61 601900% dlQ61 ©02ll§ I 061© 
6100 00001© Q60 ©0© 0031610 ©4l00 30600 

<s Os ds Os c~> v 

61OI00O0 060,100 001© ©©9?1©0 30010 
0©8061©1©Q61 ('remineralize’) ©I 0©80©1©Q61 
( recapitalize ) ©Q©l ©06Q <1© ©©<©, 39O01© 
6©l61© I 61©I0O©©I0I 061©% 60I9©0%0 3§0I0 
006Q Sd©l°61 0690611 300160 01213© 061O0OO0 

<o — 1 ds • 

©30© 3°©0>l,©30© 9IQ^ ©l$S?H 0®© <3 0©0J 006Q 
6©0l%© I 061001%© (3 %QI3I0j©© 0©0J ©0© 
6IOI0OOOI01 061© 0912100060 3°%^ ©30© 003 
Q60 ©61I0©S©I 696© ©0© 3001 061l©l6Q 630000 

Os • <b — 1 ds • 

©idl 0©0 6 00O0J 33960 0© ©3 ©611 90S I 
0©d160 60i©©, 061001%© (3 6O90I3I0,©© 30© (3 
SI<3830©0J S<3<sfS, 3191 3001 S<3<5f© 061©0©ld, 



©961, ©1% S 6©©© 09121 S<380®, 3d196?l 0©0J© 
©0,90 ©02ll<] I 

©0 010 0069101 S6©© ©©"19% 061 (3 
061000© 610, ©I00l©l% ©I9IQSKI I <]2J3d160 0© 

0©ey ©i©6Q s3- 6 4©ai0©%©i9i%a©i ©o"i 0©i2f, 
363^ 6 S©1I©1 ©110303^ ©I6©l6©0 ©1©9l0©l<Sll 
61©% ©I9I%9©I 9©"l ©103031 ©I6©l6©60, ©©I 
30©0210 ©ldl0 ©I9IQS©I ©©"l,©^© 1 © 0610 ©©"l 
©©lel,©©^ 0i0Qi00,0©,io 00j©©%©i9i%a©i ©© r i 
09121 3dl 63l©© 310 6 ©IQ303 306©0 310 <1©° 

m-\ \*\ \ ^ \ 

6© 1 001 ©9©%©I9I%S©I ©© C H 09I&T 0dl- %l<l SI3, 
©03 SI3 (3 0Q©1©0 0011 ©9©Q 00001© <]©° £P 

\ \ <o < 

0113 0300 > QI06©3© 3,©QQ 09I2T I <161 061©00© 

\ \ \ — 1 \ ds 

00% ©I9I%2J©I 6© 60© ©© r 1©% 6 00001900© 
©0© O 1 ©© 0019© 061l©1 010 0ffi© 00 Q60 ©0IQ 

a < — 1 — 1 n • 

©QI09I 00OJ 

36©l0Q ©Id'oi© 0£fl<S 39©0l© ©§ 00l©©l 

<b < 

S91I9© Q0©l ©36Q <1© 00l©1 0^ 0Q0IO©IQ 
SI©01©OI Q99, 6002160 30© , ©O 6 60I9©0®1 

0001©©! I 099100 0191 2II^I©0 3%0l© 

69©l 01© 331©©, 6019,100 (3 ©1§0O <3,060 ©110© 
096010 S009is3l I 000 0©0 00 ©1©©0I0© 010 
39©0l© ©©10 (3 0191 ©01001 S6FI0flQI6© 3°03? 
<19° 300 010 0dll3, 0^310 01910 000%OI ©1091 
9130 0I9©IO ©960 S01§ 69© ©19 I 30©I0 

ds <b 

00I9©I €1§, 0191 0019© 6 0191 ©01001 ©Q ©091 

<s <s <2> 

010 ©9 ©3 1 6© 6©9© 30©I0 60I9©O®1 ©Q ©©0 
30©I0 3°0©©I60 0©O 301091 36SP36SP 30©l 0Q 
913 ©091 ©060 3d1 00611© 69©l SI9611© I 

■ 

90S tyG^WIQQ (ZIQQQQIQ), QIQ&lq, g 6 <f®& 

?cnO, <lffigQQIQ, Gg?G(?€lQ-9S? O?# 
6 giG'iGiq - ewe 90 epee 
Gi-egsi - sahidummar@rediffmail.com 

©Bl© ©9® — 






§6<a&Q, 



QQ QW §q,9GQ 
€§Gga§@QHIQQ?tal 

— 1 du 6w 

-sji ffiQiaa&g d® 

651 well'd Q00I9 I 9 o e 9301 ©6©ft9 C 
0199 I 099901 9190 Sl4a4l 090 33© 30*91 009 I 
6 ©, 900,69 ©3j 09 21999, 00(3, 00H03I 00IQH 
010 2119 08132I6© I 0190 00991 910 969 giftlfl 
000QI0T 00 9001 0IQ 96919 92II0QI I 90 09 

cC ^ cC cC Cj 

960HI01 09 010 6900 29319 3210 0*3169 3©I03 
9ft 109 g0 909S , 9 03 211099 092160 I 9ftl000 
9691010 2101 “S10 6010 0 919 21© 6001 21010, 
900 0Q,0 6001 010091” I 90910 902101, 919001 
© 3 j© g 000 l, 090 009, 00HI9 9 O 809, 0 SJ 00 
33691 90 ©10060 900 ©3,0 69100169 0091, 
211910, 0019, 80900, 0100*3, 06J00© 2110 90 90 
©19010 9I0H9 60600 ©3|60 90019 (3 'd3S?Sff 
98© 100160 01910101? 6319100 021191© 2I©0I9 
00I9IQS I 9190019 01910160 i>ro# 6©3© 0060 
9191, 30191, 9lftl, 0901, 60©5j©1 2110 21100 19 
00216© I 9l§1fl 09 0019 69100160 ^3©(3© 910© 

00 0191© 2110 9211 900 991 60© 90 ©10060 900 

cC • cC ^ cC 

03,0 0901 6098 603 990I0©0 ^© 2J00H 691001 1 
691001 30100 000 2110 010060 6©3© 081 ? ggo 
0ffl, 2110 0191 01© ? 9 go 0 ©l 019 01001 01 © 9go 
0ffl 219910 01© ? 9 go 0 ff|, 6010 6010 0909 
0IQ §92 01000 9 go 0 ©| 01910 69101© 6001 
0H0^l 218 1 0191 01069 ^8 691001 08SI© 6001 
01© 683,0 081 9 go 0 ©| ^30(3^021101081 09 
000191 0 ^0,0(3© 90H060 2109211 0190 6©l©l©0[01 

0001 00060 'dSI 00891 68108 1 6^90© 010 
69101© 0 6001 ©060 69069 3 % 6910 010 098 I 
2110 019 2901 009 60*319 2110060 ^0 6910 6001 

CU, a*- 

60©2|©l I 912109 §92 913069 KI 8 69109 30019 



0H0$l 902101 960 HI© 21©I09 ^019 90010 601© 
0IQQI 0101 9o?9-?<Tl 2126^0© 96© 2109160 
0I0H0I01 6092101 9I0H 029 2119101, 0019, 80000 
(3 0Q00©0 0§0860 0001 90S I 09 010 ^2191© 
09 0©I0© 90_4 0101 09216© I 

339 90019 00ft, 90106901 0211 *qi21©0l 
9°3I01 019010© 0©0H 21© I ©3 ^109 I 69 00216© 
“990 ©3© «Poo 60109 93 06i99 q0H 211019, 
060 60109 ©3 6©I0© 30H0 00© (3 901809 9120, 
600© 0919100 211^100010 010 60© 021019 90 
60069 93100 0211 21I0I0H 09H, 901210 3019 ©HSift 
33069 0H0§0 (3 901001© 9°0S61 9060101 2109 
21©H 'd© 21I0H ©3©0 6098 0001 1 3210 21© 9609611 
30*91© ©009 I ^21010 0 ©1909 60310 21© 9609611 
3091© 000 9006J 00H200969 I 9000 09 6 ?Sflft© 
30*91 06© 01© ft© ©I960 ^ 3 .^ 3 . 3I019I213 
0196*393 ©009 98060 I 090 3©0 21198© ©3© 
330 06090, 60106010 9©I9 9609611 0I§ I 90008 
000160 ©3 601© 21ft© 6 ?ffllft© ©10 ‘(3Q©r I 0°0 
001010 916^ 000 0M Q00I60 982101 002 3©I0 0 
©00100 310 9 8©I9 3019 6001 2100 983l°0 

02 211© 90©*g © 68 " I 90© 03,09 219 6©l0 0 990191 
30100 6©0069 tfo© 09 0269 9008 ©^ 0 
0©3 I 69I0KI 000I0HI 0 0©HI60 900101 08©60 
m 21© 69060 60©0I©8 8181010 0 8010 I 0©2!©l 
0©HI 3061 ^8 31060 019 6892|ffll 211090 90019 
‘910611’ I 000 3061 Q6J0 000169 001010 0 ©0010 
01 © 2!©l 0808 3©I0 000 9861 00 © 1 , 09, ©ffll 2110 
21© 08© I 09001, 00000, 0*|6©I0 ©0 0012!© 
0131 019© I 90019 21I6J9H0 ©211 ©069 ? o © ? 9 
©3 0161 982101 ©060 ©0©I0©1, ©1001, ©I©, 3091 
©0 21 © 019 ©9I9I92!©I I 2I00800© 010© 0131© 
31© 60© 0021 M I 21© ©1001 01© 0191 0CTI 0H08I9 
©90 I e©©" 21© 001 01© 96013^. 2!©l 3 6©90 00, 




©fill© ©9® 






§6<aaQ, 



0 QIQ, G< 31 <?© 0 IQ SJIQ 60901 001 © 01 © 21 ® I 21000 , 
21300101 aw oqo 21100 er ©69 o©9©i 6060 
slsdia 6io i 010 GSiQQffli ©on i 000 0101000 010 

G — 1 

(3 01001610 3601069 GtlGI (3 9W 001®, 0112139 I 
0100§© 000 2109961 00 0101 6001 Q61®9 I 001 

21130011 i kio 99638169 601010 goo ©66i 2iio©i0® 

©Us 638100© I 00 00 0 60101 £109 09010 0g 
00 910090 0000 001 0001 9IQ 9010 019 9qS0 I 
69 60989 0«10O09 010019 0100 6000 600 I 
910001 ©gp 00000 0009 010 60060 6O9I§00I 
31069 «P# KI09 0069 C 9 o 3©|0 60010 610 
00 000 60I0IQ 6O980I 60 010060 910090 
0000 0161001 1 fT 00© 0000 069161 00010 I 010 

— 1 oo oL. m oC oL — 1 

0l9?t00 00, 6^000, $1010 000 9060 6019 

9019 0310 as I” 

®®,9 00100 0060, ^0 00 001160 61Sf 6610 
6OIQ0IQS I 2JI0I01 90 0069 009 010 600, KI2J0IQ 
00(3 0 ©qi 00 2J2JOI91© SI 06916 ©61198 I 000 0 
00 212!©I91 000, 019, 01001610 00 961 900 6^090 
810 6©l61© 60I0IQ 60010 0© 306]0 6060 I 

qeiHOQI 00191 OIO©^ “00 00© 0^060 
6^0 39® 00119 ®0©r 00060 0001 010' 0001 

0SII9IQ QQII 60 01® 0®0169 0060, ?9CT60 
21010, 900, 0I©2JI$ 021019^ 900^ 0100 $10, 
916100 SI 00069 §1101 9QIO0 00 ^0° 9661190 
210®069 ©00°§11l 00 2110 0 06^961 00 00 
600216060 00 ^0 6191 010 060, 01 ’ 6060 000 
21I90 6060606© $gO60 00010 021010^69 

0161010 6010 000 I 001© ©00°§11l Oai 60010 06 
$1© 0100 010 I ©09°§11l 00 903 06] 010 90,6009 
01961 6OI0S I 021010 ©O0°0 L 1I gi0 ? 9 o 601060 
0100 9060 06)9 3©0 9069 6010 600010 I 9 o ? ? 
©006101 2100160 01900 6010 9°§11l ^JQI 0 9 0 6010 I 
©1909 211000 0g]9 9.* ©101 016; Og] ©00°§11I9 



9 9.# ©10 60980 ©10010 I 2119 <Tlo-tf o 09 ©069 
010,0 0860 0010 ©190 0^9 ©000© 0I§60 09610 
6001 6009 eoo 601000 00 01. 9 ?.og.9ooo 
69 ©®©l© 002101 1 9 o 9« 60©0 021019 ©00°§11l 
rCo 6010 60010 211000 0910108 I 

021019 2166 6010, 000 00 ^9211 (3 211^01 
0016000 001 0101 091 610 I 01^00 -goo 0 60 ^01 
©®$I0 ©1009 010,0 0102101 1 0SO0 31^1060 00101 
(3 ?9oo §11.60 990 2116090160 019 091001 1 

0210169 31 a e 00 , ©10060 90 o©i9 30100 

610019 09101 92!© 1 1 ^0 600© 091 6910 6010 
06916061010 21190 00 00, 090, 061109 2110 31000 
000100 91001 00 0§ 900192160 I 

21101969 ^00 99, 60101, 00,1, 90190 (3 
60600 (3)9610 06100^. 2)©l I 00 0°61 001019 
®010IO60 90$0 00© 001 1 ©O9°01I9 069,1961 900 
21109 2110010 0001 212109 21210 210© I ^010 010090 
09 01091 0961 0901901 010 I 2101 601619 0610 0§ 

G oo cC O 

0 600 09600 0901 0211 001 0 00 090 009 

G Go*- 

21210 210© 0©O 692130 610 O2JI00I I 

? Ci>o 00060 9®0 06096119 00^90 m 
6001 2110 2110, r 0909 610 I ^01 0101091 93100 
60360 >dO 6?qOO 00090 2116101 1 'dOlO 001001 
‘90© oqo’ I Q’069 ©190 9600 ^910 600 0101091 
93100 0211 01001 2109160 qiOQPil 6060 I 00600 (3 
019913© 00$0O 01002110 21600 0900 9©0 ©109 
610 m 091001 1 KI00O 6001, 0161, fflfll (3 6©<3I9® 
6001 900 OOQ 6010 6010 06912! 06199® 6010 
01001 30100 210© 600 01960 I 21001 0©® 3019 
0960060 O©0I9OI 900 909 3019 211001010 000 
000 09301 6010^ OT 0900 6100 m *<10100, 
900 6019010 I 600© 610 060, 000 2110 0101091, 
000901, 0V0©, 0’©9 9©0 010 9§ O9I0QI I 




08310 OQ® — 





§6909, 



gw 09,09 9 er® g?i>g o eer-g 9019 

399969 91991 969 'OGIQ ©CT© 21990 6091 I 
99699 90961 (3 2100 §19 9091, 990 §9,9 01016191 
69969 910001 09 91991 90, ©09°®1I 2109169 
019699 91991 0191 'OGI 900 9^0190, 210000 
991, 210IW, 210W, 08191011, 90101 9©0 91000 
999 921019 090 919969 9090 6091 6001 9069 
09 99100 Qldigiq 6001 1 90910961, 090199101, 
QISIQI9 0901© 00 6919 ‘ 019 009 019 9001 1 212109 
21210 9191900 919 2119611® 6001 1 6^0919, 6^009, 
2JI0Q2II, 9196110169 2110 019 9969 999 0211991 1 

^60 909l00 x 9f0 2IIS0I00 2110 9609611 
6009 6d8SI00 ©0,9 99 (3 0199 900919160 999 
2110 0190 'O® 9019 2110 01019 ®QS® I 999 2II0Q 
9901 09., 0IS61® 'O© 0 90 9211 0211 01© 900 999 I 
90 §191 21210 9910061 601961 900 21210 ©9100 
009190 I 2110 989 6000 tf 0 i>0 90 9§ 609 I 
9® 90 99_4 2190 609 I 2110 60S I 00,1 6 90 60SI69 

m 600 900 q 9 go 0 ©4 9§gig 21101 2190 

609 6§®Q 981 9 <T1 9 ?g 001 2101 2110 000I6Q 
9 g ©10 21210 2190 699 I 00 ^21910 2119010 609 
6§®Q 981 9^o 9 00 06) | 9191900 919 91010 

2119 6909 090 9IQ 0WQ 011919 I 

G 

'O® 0°0 00101 6098 60099® 09119 00101 1 
'OeiQ 9 60 9 9 90010 0©I0 6§©S 60600® 
©9i009 o I ^0160 ©09 0©® 9019 90191 09191 
09I9M | 69I0KI 0109 ©002101 'O© ©109 010 ©069 
691091 2101 01019 091901, ©00 9Q0©0 0QI00I 
01 §0 216© 901© 6001 001 9089°69I00 0101 
00I0N | 00 601619 'O© QQ0Q 01060190 01 0101619 
fflgl q©l00 ©0 'O® 0100 0191 21161 2101 'O® 010 01 
9©I0 01 2101 60601619 QQ0Q 01060I96Q 90691061 
00 69219 'O© ©90 m 00I0N, 6060 690 000 
©90© 9190019 990 00I0M I 



919000 99000©69 21611092101 00,2109169 

000 0611001 999010 04 1 699G0 60ffll, 6910 
90691210 61®, 01090©, 01016101 0610160 906QI2I0 
61®, 09100191 9191900 ®01Q 90691210 61®, 00069 
9® 010010 9000 0Q0IQ 61®, 0 1 © 9099010 60191 
0161 0901 61®, 21 2|® 69100,, 211990,, ©0100, 91 
6^09191900 90ld 219 9®0IQ 61®, 0 1 © 2121000 
9600 9®0IQ 61®, 210121® 0® 91 ©0619 900611001 
61® I 9 o o 9 0901 ©060 9§ 6§l©2!®l 9100019 ©19© 
990 9109 9190019 019 (3 9 o o 9 969 9§ 60102101 
010© 0019 9109 9190019 ©10 ©0I00I I 92160 
200®, 69109, ©100, ©91, 211®, 019961, 0910 

01 ©061, 9dl001, 691919, ©0110 0010901 
Q900I0969 0100019 ©90 9§ ®QI9I©2!©I I 960 
^0010901 2110, 000, 0lffl, 001 ©0110 ©900I0960 
9190019 ©§0010 9§ 0QI9ffll I 

G 

00191 010 ©069, 21196101099 ©90® 2IS06Q 
9099 0011 601© 2110 621lffi®l©S I 6061. 99Q0&0 
691001 6 9609611 0I4106Q 212!© ©© 00916 90992101 
2121 ® 210©90 2110 000 ©9©$ 6001 21106110 1 
9©9I©®Q 211000® 2110 9609611 60® ? g 00 009161 
909I9210I 212!© 210090 ^4 9©,- ? 010© 2110 01019 
09801 2110 606169 'OQQ 2110 000 99©“?! 6001 
2110611® I 6®6i®0 0© 9161 9001 6192101 2110 090 
009 91© ©IQ0 9600 0^9 0©® 60619 9°9010 919 
ro,oooQ g ©S 2110 99191 ©QI9QII 991919 
061I9QI69 '0®,.2II®. e Tl-'d 010® 006119 0© 2JS069 
019 ©9I9IQ2I0I 'O® 60611 ©00211069 'O© 61® 212!© 
218 I '081 2110 6001901, 91009 0011 2I1306Q 01® 
6092101 210199 211 010® 6961121 10Q 9© 9°0,961 1 
09010 ©19069 042110 212!® ©©69 91® ©9I9N I 
'08IQ 210® ® 212!© I ^01 ? C T 06 Q 21l®9 019600 
0®9’I09 0I0I92!©I I 'OGI®. 0991 01 q4 0991 041 
00I9M I 006900, 216006990, 2J& 01© 0069 'Oei 




0S1I0 99® 





§6<aaQ, 



010 ©oisiki i Krcr x .2ii9. ? ©©0301 ggf, ©0© 

0®0 ©Q 0101© q«2l0 026 0 3069190 ©9 
94 09- ? 010© Kl© 000210 m ©91991 1 Kiel 909 

H ' <^~ O 

00 0161 9091901 ^4210 99 ?tfo-?tf-g 0060 
2100 600 I ^42100 60^9 981 2100 tf 00,2101606© 
q4 90- ? 9 2100 # 00,6£"9S I ^4210 ? o 00 016160 

00 0060 0 ? oo ®I9 90 60921916060 <q4 

90-? 2100 ?« 9 ^Tlo 919 90 0K1 1 

0l’S0l 0100019 210 0860 69990 09090 
90S, 6990© 6091 90100, ‘Kl’, 6ffll0, 999 69l0 (3 
99100, ‘Kl’ I 2J2J©0^9I0 090161, 210H2J© ©0, 9061 

01 21*31 90001001, 0090 6919 0069121© 61®, 01©I€L 
(3 901^,006912© 0®, ©19000 00100191 6©0©l©, 
006912© 9®, ©©010 090000 90941© 211® 211969 
9® 00HI, 0I0HI, 090, 9611019 (3 2121© 9910 90 
010301 02110211 2J2L© 210000 210 2110 ©0 
6?SSI0©0I60 01919 ©901 9069 990 6001 0IS019 I 

02J_019 09691© 09I0S0 9I0H 9192110 I 
6901099 09H 9I0H 0©l I ©9 9121961 0©I69 2101 
0^91969 6©60© 99004 21I060N909 21910 21M I 
©0, 9,969 09000 ©9I0IQ 000 ©909 0©l 01919 
©9I0IQS, 0191 0§ 9901 01© 60619910© 69IQ0I90 I 
990 090 619491010 0 , 9©69 96110© 0© ©901 0IQ 
6^000® 00410 06019 ©910198 I 991 9969 040^0 
019 m ©910108 I 2121© 0§9I9, 0*39 96109169 
09090 6919 91960190, 21I©1 9§ ©9I0I9S I 2121© 
0^919 (3 91990,, 6021(30190,(3 9§0,021l 2121© 210900 
©G09 m ©9I0I9S I qi®6\ 699® 0910 019961 0210 
01919010 990 0©I9© 06061 ©921011 ^9 99069 
Kl© 2II§690,0 2ll0K|ffK] ©0,0069100 69I9S I 0V60 
Kiel 00069 0160, 0500 960© 969, 01^1 90 
9KI, 6^0 090 ©00 00121 2121© 969 I 2I0H 9I©4 (3 
6061© 90101 ©99K1 1 



01909, 2190,9^10,99, 010© 01©I6]9 09l©0, 
QI0I090 6910 ©010860 0069100 6910 Bt ©01 m 
©010108 I KI9I9 006912© 61® 0211 ©100161© 61® 
90S I 00, ©0,9 Kl© 001® 60100, 9§ ©69 I KI0I 02 
0069 21N | 00 0I921®I 0® Q0 ©10 090M | 0S9 
0© 6©, 91069 9-0 (3 001 0©69 90100 0921M I 
0I6JI0H 606169 00 019961, 00 0©l 9© 0I9©019 
9909 90T© 009 I ©9 2110 60069 00 019061© K| 
004® 010010 21000 0211010 019 I 

®19er9,6er0 , ki© ® 6i©i6i© 01910©© 001a 1 

K19l©^ 06010 ©901 0T069 ®61©I61 6901 990 
0T9969 006912© 0 21019. 09© 02 090IK] | 
0601900 ® 19 1 6 ©60© 966190211 691060 

019er9,6er0 , 069121 0 ® m ©91010 ai69 1 0 i©ig§ 

Kl© 0 ©©. ©0, ®IQI 0069121 0® 090 ©921M I ©0,© 
09® 0©I99 6194©I010 990© ^10109 (3 9er©©l60 
0069100 ©91010 01919010 990 9§ ©9I0I9S I 
Kiel© 0910 019061, 211®, 000211, 200®, 0©l, 
00, ©1010 99060 06010 ©9I0I9S I ©10000, 6910 
006912© 0109010 990 m 0V60 ©10010© (3 
90161 010© §02 040819 ®I9 019218 I Kiel 04010 
00, 69(3, 019010 QI900, 00410 0I9©010 990 
m 699161 1 0210160 ? 99199 9® 0I0©010 09® 
©10, 091060 m 699161 1 0000 K] 9°0HI 0©0© 
0108 |9ooo 0991 9© I 021019 ? C H0 60069 «P.# 
69109, 2121© 69®0 ©069 010© 010 990 010 
©0I0I92J0M 2116099160 K19I0 9 o 910 21© 1 1 ©60 
Kiel 2121© ©0 (3 2121© 60060 000169 0108 I 

0109010, 99069 6960© 6^09, 91019© 
0009© 909S I 0604© ©109 0090 Kl© 9121961 
00611 1 0190© 9010,60 2160© 00 2102169 0604© 
©1060 010 00600© 60© 09090 Q02Jbd | 
0199010, ©109 090000 0010, 2JI9210I9 Kiel 2110 

0K1I0 061® — 





§6<aaQ, 



31® 39660194 691® ft 0160 I ^®0°0 00I016Q 
©ftia Q§fta9° Gftftft 09603 ft69; 6®9® ®aift, 
3f9?1®, 00690, 0ft1®06 Q04I0 0®3 60369 
Kiel® ©094060 09, Q^0, 0101 ft896&9 
00191991691 

03104010, 09919, 9199199 2©30 919 
204010 6969 I 606®l6ffll00G®Q 0§® 3910 03010 
3604® 6900 01919 Ift® ft®060 990191 02490® 
9360100 0811 6912034 01069 09301 99019 I 
69900 0I9H0I91 001991 9069 09 99109 690, 
09Q94 9001 SIS I 0190199 919990 69010 90ft 
9°Q06 SI900 910969 3621060194 I 990 9^,9 
01000 < § 0ft9°04l 919 91000 9169 TO3® 6069 
32 99939101 069 I 20412ft® 6^930® 99410 
02193 9996010 0211 900101ft 91969 019990 09 
0900 90j0 21990960 9100 9600 903 0301 0060 
60I0'<1 09990 93,9 9°QO0 6919 0104 939410 
90601069101 93121ft 000199 I 

991 60969 21021 6 q040®l® 204010 699 
991919’ 091091 1 

■ 

•SjlQItll 090, 8IQ009I, ®Qff-9$J>eoo 



QIQ©6Q §§ ©Ql Q 9ier©©l 

OL- 

91000 019100 (3 91000 2l2fft100 
90-30Q 20010 3621060194 1 9 o ? ? 099160 
310 9 ft 00 090 Zo.£) ft 00 60^0 0060 
00-301 019 002160 I 6900 @101910 001 0319ft 
9009 099160 310 ecn.i) ft 00 9® (bales) 
3916960 9o?? 0 0|@| 000 916® 0® 

310011 0060 00-301 0190 213® 390 9.# 
000ft, 0010 33301 6960 6090 9o?o60 
C . 300ft, 0010 30301 1 - Q?tl9Q 



0<S 1 99I€1€Q 

oc 

€§9gq§ 99HI 

9190 g&IQ 06010 <510101 

9,0,ffll<3Q ^Gft90lg0, 691003 30<§ I960 
? C Ci> 399169 69606960 ‘00’ ftl3Q 636IS2IQ 
03 03010101 090 00IQ30I I 023 (3303 (3 010 
0@60l013lftS’3l9l 60I0KI 636IQ 3^10 60190 04§ 
2161 04W910 >dO 0% |_669 3069100 00 000 
0ft0 01019 00360 I '<10 20009 0061 00 9990 
9010 69060 6^930® 09419 090 360109 >dO 
ft3ftl 301 1 06010ft 69060 230 919 3I°0 (3 2<3I ®3l0ft 
31® 021 6910 0^0 69109 0001, 306920 949^1 
00410 69360 66 i 0399 00419 ^69 0§® 36010 
0QI00S I 9069 3094 9310 23® 0100ft 69I00I9S I 

6Qi6i 

912196 6910 336920 001 30069 6910 
9WIQ1 26010 3010^160 001 0109 313 6919 9§ 
000160 2932 09 001 3219 ©QI0IO2M | 30 26010 
301 0010 m 336QI2 9® 230 0ft giai 69IQft2N 
313 000 01 6010 9§6Q 2932 301 260109 9^ 0 ® 
0IOIQ 913^101 6960 901, 6010 9§Q 901001® KI0IQ 
02191® ft 0169 I 313 6^039® 00419 36010 qiQI 
260109 6910 9§ 09019301 2°09 0ft, 01 06939 
0609 2°0 91910 6010 m 002N 019 010, 60® 
30692® 001 3%0 90I0IQ2MI 9091° 6910 9§ 
69919 2I0®I ft2N 021 306920 0® 32 m £4 I 
3IQ0Q® 001019 Kiel 390 0499IQ60I04 69IQ0I60 
0196 3IQ0Q® 0019 061901 060 (3 360109 9er® 
01601 31® 26ft® 00101 00101 ®I60 ^0° 'dSI 990 
916001 6 ^ 030 ® 09419 360103191 3901® 01 69 
600I60Q30I “6090019 6^1310100^’’ ftl3® 39 
31’ 6010 (3 6010® 91021 6010 31® 001 32 QQI90 




@1310 99® 







§6<a&Q, 



69©i8 i 600909 whiq 9601060 000 2)80010 

SI°<g1Q 09 906QI6J §01 02119 6919 060869 ‘§0611©’ 
91969 9991)1 990101 09 069191 (3 999 6919 
90919 919 '099 991 0018101060 02)19 99I8IQ2I0I 
08I8M | ‘§§2)10 0199 910’ 0109 >09 99101 9900 
0i§i60 9101611 69199 906009 8§ 9§9I01 0% 91 
2)l§600,9§ 999169 980 69918 I 'O0I9’069 69199 
091 90069 0990 0@i 010019, 60019 600 I 
2)1609919 910,96009 0109 90tl01 >09 9001 6S0 
9§ 90S 9101019 009 0SI 910, 8 M 00109 6010 
9069109 8§ 000I9S I 

6QIS1 9$£<o 

690990 00HI9 36910 %I9I 01069199 08% 
63100,, O'O^'O, 2II0'O0,'O 3009 0§0I 900 69018 I 
6061 69100101619 000 90010 0 690109019 090 

oC oL n cC o 

0%0 08 0^0 900 600161 1 -001^191 691901018 05© 
(3 00061 990918 6999 I 60109 910211 69109 2)609 
90010 09OM (3 360H9 2)901 2)001 ©I0G0 6910 
9§ 990100 02)1 60I0'O 900109 091 2J0H 

G 

90010000 69109 90690 900I00OM I 9091° 699" 
2)13069 699" 90010 6910 9§ 90S 0101 016101 
600309 00HI0 36010 9191 900 69QS (3 9090 
091 3%060 606190109 69199199 I 09010 0106910 
061% 0619069 2}0I 0'O0,'O (3 2)I0,'O0,'O9 05© 9901 
019 2)609 090 910190161 001 904 %3°, 0H§(30I00 
96§9 2)101099,, 601960690, 600, 9^0, 0^9, 
'Og©, 91900196090 90HI0 I 'OSI 0'060 69I©010I8 
0^0 900 6999 I 

60I0'O 9HI090 6910 90 'OO 2)l§00 9§9I01 

• G 

6918 212)10,6910 30686)9 8§ 9§9I91 69189 000 
9910 9HI090 69180 2J0W 9I00N 002J0I 0610 
9I9I9H69 '093,9 19 2)l€00 09^ 09016160 
(06016^010 2)l§00) 02)19 9919100199 I 'OSI 6010 
©5© (3 0901 68369 2I0HO9I069 910 90S I 



691*51 §§SI 

06016^019, 2)I§003I9I 05,60100 09SI 900 
6999 I 2J0H39I60 6910 0991 010" 0H050 63100, 
01010 §861 02)10 010" 0106918 0 09^ 00,9 
600309 00HI0J0I 91© 2)18 019 2J0H 01016^ 01 
'00691810’ 06)60 3600 9919 019 00,90,90 3§SI 
5191 093ig 9910 (3 069 00^10 99 6910 090160 
0H09I9 9918199 I Q0I6L69I0 0901 0IQ 'O 39160 
‘Q^060’00,’0 02)10 900 609161 1 ^60 98 9901 
00081 9§ 90 2)010, 316110 ©|8 2I0%I69 2JI00H910 
061000 092101 00,9 ©9 99609, 01 ’019 00 6091 
069 2JI00H910 §861 000 810 01 09%I69 01901 
900 609161 1 

QQ 19ft 

09<§ 009°0HI9 0§9I90 21I08H90I9 0961 

cC cC cC 

9001 010" 819, 0I°9 (3 m\ 93100 09 'OOIQ 0901 
6019909 I 013 '02)90 0960610 6009 2)9800 0 
3% 692)019" 000100 080810 9 0< o1HI 06) 2)603,9 
0G0 001019 0190 019 I 608 2)6)9 93100810 08 (3 
0810100 0991 6019909 I 080819 019 2)619 0I°9, 
819 Q0HI0 93100 010" 0©0„ Sfl069l80 36010 
9919199 I 08081 0I0H69 2)609 2)000810 30H 
990M 019000810 9001 5191 93100 09 60I9OM I 
69609 39190 31819 030 901060 9P190 9919 
692)9 900100 0§9I0 (3 0I0H9I9 3%0 99, 98%, 
02)1901 5191 810 (3 0I°9 0019199 I 21l%99099, 
01900 (Aspergillus niger) 0109 90092)0211 2)10001 
(3 090160101 90HI060 0019 (3 019 00^0 90 
60I0I0H 960 0H09I9 99 19 19 9 I 69000 
602)6090%, 606!60I30’9, 0109 010189 210211 001 
2)1069 0010 (3 069 99^0 90 69I0I0H 960 0H00I9 
9919199 I 0I°9 010" 0H000 8010 09010" 2JI08H9 

G G 

6992)01 996010, 01 6310906010,9 0088 99,2)01 



0K1I0 09® — 





§6<a&Q, 



©0.© 0§0 ©9 6?8!I0©0I60 01© 9. 691919 (E. Coli ) 
919© 01©I6[086© ©Q©9 0 01© 3a©0 ©910 3*9© 
09016169 661181. 096010.010 0I9S9I ^©l© 04091© 
©9 0109 019 9QI00 9© ? o- 9 # 30610 9© 0I9£I0 
6©60© 09009 ©0106® I 

Q9 n 9 g^l© <§§ 

8 £i© 93100611© e 00 iq© 0 i 9 ©0©. g©i§ m 

©901 010 0 0 9, 060100 0 33816© 3©00 
©©ISI9£I0I 0161 ^60 6^0 360410©© 368109191 
9*30010© 8*§©I9 061, ©010, 6^61© 90l©0 805JI6© 
010008 I'd ©01819® I ©30 3©00 <j|IQI 901©0 06; 
6001 0000169 04091© ©9 8^© ©3100611© 099 00 
010 699® I ^60 81^© ©3100611© 010 009019 8£J© 
|0 m ©QI8I9S (3 6Q9 |61© 90193 80SJ6© 90100 
8^©0°04©, ©0.93100611© 869 996106© 306QI961 
©9 093°04© 8£J© ©3100611© 00 0© 8 IQS I ©30 
3©00 <JI9I W S1Q ©310080 ©0 Q 6910©©. 0^0g> 

09 6001 010© 3^©0 ©910 8£J© 0^609^101 099 

010 ©3*3 699£I0I ©811 2119 ©1919© £1901 019 I 

09010 6^0° 0©0^I9I £1I00°0© 9969 01 ’ 
©01 0101 09 Q0I0 90 8J0I 06L0© ©901 900 69010 I 
©0 60*319 9$ '<1919 g©© 901990 I 'd© 3301*3191 
8^© 93100611© 009 00© ©19 31910© 3*3486© 041 
631*0° 9©0*3I©I 9© S8I90I6Q 000190 I 'd© 09069 
'd© GRI0OI9 019 0H©9 ©§0 901069 ©19 £110 699 
SJI069 099 0ll© 009 04^© 3069180 ©Q08I8M 
(3 0040.© *310104 3910 £1801 £104 3301*3191 000 
|00© 9R90 ©91019 01© £104 'd© 009 0910069 
0001© 08I8MI 000100 60369 60030§ 00419 
09^6^3,0© ©104 0^191 £1600 930 31^0 699® (3 
9004069 00 690 I 

■ 

a&Q9 §qj gigii&agi ayffiQi, mQqQ 

6fiMQQ- c xwrrw® oeo 



99999 (3 SJQQId 9U\9 

&&Q fj§6) QfllQ <?IQ 

? e r 9 0391 0690© ? <T1 0I90, 8QQI8 0ffll0 
9091069 'd© 39010, 000 I 0*309 *§000 00I9I00 
'd© 6?ffll0© 3010 9069 9Q©9 01 9 0810 900. 
6002113©, 806100© £19691069 60101 01049 

©©£160 I ? C T9 0391 0I08IQ1 9 C 019*31 00 900. 
6002113, 6010(3 691069 £1131*3 69IQ£I0I 'd© 31 601© 
9069 01610© £1041019 ©©£101 I 'd© 006119 3048 
3181 6©9 0 £160 I ©3 £109181, £1©I61069 88019 
00169 ©S 93161, SI© 8I9£I0I I 'd© 3°39 ©9 

0l’9 6^Sil0© £1061100 ©9 'd© 0 60021139 ‘©0.’ 
090 0001 ©9 600100160, 63 699® 3©0 60101 
'<10° 63 'd©!© 31©I9 08 ©01 1 3@ 30a 0869 'd© 
090 6^ffll0© 0918^91 01001^ 04ia 300 ©901, 
6360606© 3090 0©0 ©©60Q£t0l I 'd© 6§«SI0© 
000© ‘00093 0£j’ Genetic Print 01 Genetic Fingerprint' 
©918 N I 'd©! ‘66*0 30§ 0041 ’9 'd© 091921000 I 

0°61 6101019 380 061§ 600© ©106©I8 39869 
009OT9 304©. 819611 £1911 04§ (Nucleus), 6©IS 
(Cell)9 'd© 3810 £J°61 1 04§ 0869 80 3_3 301 09 
0018 8M | ^91© 96103 (Chromosome) ©9I8M | 'd© 
961030009 066183 690160, 3604© ©109 990 
©01 3161169 'd© 3°314l ffW I 9610390© 318196108 
‘08^9 196 010 9 ^06 31 00.’ 31 91 900 69198 M I 
©1001099 6101060 600I0I9£10I 06100© 0613369 
£101 8°304 061© 01 ©19© 3191 0930 69I98N I 
'd© 961990© ©0 (Gene) ©9I8N ^0° 'd©! 
‘08^91960109^©. ^00. (DNA)60 08101 3604© 
0499 9803 6809 804 0499 ©803 31969 
0661019, 6©. 63909 6 ©1610 049© ©^©.'d, 804 ©1919 
©'d^'d 369 06610191 'd© 09© 8I8I0©9 ‘©0090 
0£j’ 01 010 6©l61©0 ©31 ? C r« 039169 6©60^.Q 
0 < q]004l©09 ©000041 09109 360’09 ©9© 8169©. 
©I60’©1 'si© 6^3,0© 6©l61© 99100 ©©£160 I 



0S1I0 99® 






§6<a&Q, 



gasfi, 309131 8100195101 696©l6i5i 3°®© aai 
0®, 6061, ©I®, 00 01 610161 90HI0© 0001 3101969 

ok/— 1 cC ok/ cC 

03101X1 | >q© 00019 ©XI0X] 3991 ©9101X1 I 0® X]0 
00l®l 0® 68I93M, 6069 60516® 3®l 6^099 
©6019 0X10X1 91919 09I0M I ©X10X19 6960® 0®^ 
0101® 0I9099I©XI0© 1 (Hypervariable) 91 VNTR 
(Variable Number of Tandem Repeats) ©8I0IX1I 
6<?8XI000I60 X]©g©l9 'Restriction endonuclease' 
X10,0I®01 0511® ©988, 0181© 3160 ‘9151100© ©90’ 
©03M I XI8 X10,0I90( 0X10X1© 0^0^ ©9 ©190X1 | 
60€1.®g0l®[®l®l® ®9I0IQ51®1 ©X10X169 X 18 X100I90) 
^6010 09I0N, 01919069 ©X10X1 0<30<3 69I90M | 
©X10X1 m 00069 ‘91909 ©I0T10® ®| VNTR 9$ 
03 0009 ©83M I '<191069, 60951®, (Gel sheet)69 
X18 ©$90© 9010 M Xl®° 60516® 99H0, 3919 
09I0M I 90® 010 ®$9G0 0®0I© 600310® 
00069 I 6SI® ®$9G©9 00 ®G®$ 36001 0^09, 
0I9I0V69, 60©5i®,69 31019 300101 ©X10X1 ©$©0® 
0609 6919 990 I 01069 0X10X1 ®$9G© 6090®, 
909 01990,9®) (Nylon membrane) 9090_^I0I®90 
09I0N | '<10 9®) 9069 ®®° 600® (blotting paper) 
99I0N | 606 60606969 X18 9®)® 60®0®, 9069 
99191X1, 60606969 ®0° 600®9 6®1®0 31006 
(capillary) ®I9I 0X10X1 9$©G0 01990, 9®) 909® 
016601® 3160 I 609 00,9069 6009 91969 9$©0® 
9831X1, 00,60909 91969 99010 01990,9®) 9069 
0X10X] 0*3 00© 0609 6019960 I 6®,0I®0®9I9'<10® 
9 $900 000 010 01991 99 681® 681® 600^9 
(radioactive) 0X10X] 9$51® 96919 09I0N I XI© 
600^9 ©$000 6919, (probe) ©8191X1 I ‘6gi9,’®G0 
8I9999I9XI®©, 511969 01990, 9®) 9069 919601® 
960 I 609 6®l®,00® 91® 60190190, 65190® 91019 
®9 03I9M I 99010 X18 991® 619I9IXI I 01069 9®)® 
g0®9 98690 X-ray 69 0991 5HST6® ©HI6510, 9069 
90I0N | 9®)9 GQ9 01016® 0X]0,X] 9$0G0 3N, 



6®, 651® 010169 s d®6® 0991 9069 091910 (dark 
band)0l® 609I9M | 60069, 6060696® XIGjJ-6® 
0991® 33I9M, 65160696® ©X10X] 61®9G©9 819 
91 910 0991 9069 ®lgi®©l®69 699191X1 I X18 910® 
‘00000’ (Genetic print 91 Geneticfingerprint) 090 I 
6® ^009 91969, 51690 099193®! 399319 0X10X10 
300190 ©9I9IXI I 0® 990010® ‘00000 910’ 51010 
601031X1, 6069 3160 3091511® 0§®l 5190 9X1 1 

XI9 9019 3999,0 ®9 0001099 0® 519919 
99 03H Xl®° 0010101® Q60 65101099 9?t00 
9019109 30 09® 91969 g®l6 090198 I 919069 
©. ®l®01 9°, Centre for Cell and Molecular Biology 
(CCMB), 9196)19109 0600® 3®I696® 360090X1 
‘6®l®,’ 0319 ©99169 5190 68IQS8 Xl®° 990 
3991309® 99019 5101310 0989 1 0199 X]0 
969901000 8X10® 99® 90691901 91® 9190 99019 
00090 ®§© XI® 9699611 30<9I0 'Centre for DNA 
Fingerprinting and Diagnostics' 9196)19190169 ®0^l 
®98§ I 606/00090 0£j) 91 919’ 0©0 051091969 
3991398X10 69069 XI© 019®®^ 601® 90®, XI0I 
085169069 ©01919019 I 

■ 

99, Q6QQ QQQ, QQ6f?<SJQ-9 

Q-6FIQ - mihir_gmc@rediffmail.com 

e®!®^ 98® 990019 0991 0091 39^51019 
060 60936® ® X10I 50 I 6®l65i 3961® 00, 99® 
0®0 086 0 0® e®!®^ 986® aia €189 33© 
60® 901691 (3 q®IX| 31®, ©©IQ 0198 ®6®0,® 
‘3®00, 31$ 0910,’ 010© •<!© 5Pgl| 90169190© 
98® 90® 9196® (3 31090© 06® 908 I X18I69 
030 3® 019 509 68198 651 031 03 0681 099 
360091® XI®© ©91019 01936© 68 -<160 03039 
01© qi® 309990 ©919169 969000160 519T© 
68IQ88I 901691 (3 310), 6919X1 09919© 999 
68193919, ‘ 30 00, 31$ 0910,’© 9690© 0®, 
810,6510 969061 3190 ©©36© I 09® 9006® 
01© 510V0I 0®8 I - F7S/V 

ok- Ok. 




9S1I9 89® — 






§6<a&Q, 



MSI €1QIQ1 Q 

6§9gqS?9Hi ^ rata 




2/©£ QfllQ WIG 



<§1919 9I4196Q ©199 QQq©l<§1 91© ©69 I <§1919 
991 ©199 £1999 I <§11919© 99qig9H 96199 ^©1© 
©I9H I ^©©IQI ©199 34|© 99 <§191990 691© 909169 I 
^019 33 <§11919© 9969 969 991 6919 (3 ©^69 
q©H00H8 95g 909169 I 9©© 99969 6QI9©IQI 3I©I8 
60919 <§1919 9I4IIQ608 39$ 68I03NI KI0IS©l 
909I4J0H 91 6©l69 99961 6919 21199 SIO^GHO^ 
99 68I03M I 2119 <§1919 39$ 691© 21169 ©§.1 <§19199 
9$0I 33 ©1999 9$0I I 99 9$0I 0 969© 2199Q 
9969 919 ©0109 I 



^ 99© 9919 ©6© ©6I0M60 909 996)94 
9961 9101© <§1919 9141969 ©1999 9$0I 21169169 I 
6990© 60©l 69199 q© ^9° 30$0M 0 99 009 q© I 

6QIS1Q fl§ 

eu ec 



©3169 ©0© 690 218 99 6919 218 I 96919 
<§19199^1 9I©9I ©%© I 69199 q© 91© §941 9H90I9 
©9I9M | 9©9 6919 91© §941 9a© I 969 69069 

n G ^ 

6©60© 6919 9°©I9© 331© 30H ©199 <§1919 ©09© 
30$60<§1 ©191 6092191 696© 6©60© 6919 ©919 
331© ©09 6©l69 §9 919 699I0KI I ©019 6919 
969 <§1919© 9°<§1I0©0 4IIQI6Q 9I9I9IV0I9 3192101 
696© 6©60© 99969 069 <§191969 2191 ©00 
0691990 601© §09© 0 6919 ©96© I 

90S 69199 ©9919 91© $10 §941 38 I 0991 
6©60© ©010 6919 0 0OiqQ9©2J9l 9 O ©I0© 691991© 
94II909 6©l69 §941 ©9©^ 6010010 I §941 91© ©0 
0 36019 9©§3 I §941 Q69HI96Q ©999 ©0©l 341© I 

9©0I0 6S’©q0© 99HI §941 Q69HI9© 9©<S 0 
34|© 9 > ©q© ©98 I ©99 91 9161 91 36©19 3I4IIQ6Q 



©9190 §9419 6© 99100 ©619091 68© 6919 010 
©19 91 ©1910© 94 ©1969 9H90IQ 0 ©9 6©9© 
692169 2191 0© 99100© ©96019 ©QI0IQ8 I 9008 
©19 <§19199 6© §94110 0910 0 ©91909 9© 01 
©I69I96Q ^0 9©0I 910' 9©^ ©©©019 ©910108 I 
'd©© ©0© 6©990§ 6©1<§1© 9141969 3S$I06Q, 38 
9©69 90© 9991669 ©©9I9210I 0W 36©19 91 
6©I9 94169 9000 ©910 0194110 09100© Q69HI9© 
©©69 ©9190 ©QI0I09I9S I ^01 9141969 9©9 O 0H© 
§941 0 9191 900 60016 0 KIQ9 2160© ©9190 6091 
21690I6Q 90016 I 

0°<§1I0©9 91 0691990 9141969 ©10 ©010 
6919910' 9©© 019410 9H9$I 2160 941 ©010 6QI90 
99H 9H9$I 6098 ©010 0©0I I KI0I 9141960 §90© 
©©© 6© ©91091 91 KI8IQ 96 9©I<§1© 99 ©991 
2ia9l ©90© ©0$I060 ©990H ©09© $100 ©91091 
©I0H ©0l0l0aM I ^01 6S'9q0© 6©1<§1© ©191 909 
6010 9108 I 

9©9I0 ©6190016 69I0KI $©IQ 691069 3I$I9 
9a© 6910 'd© q©IQ §941© 9H98IQ ©9 9©© 9161169 
69109 901 910318 I 33I©6©169 'd© 6910 010 9©^ 
09604 §9410 691009106 <§1© 69191© 600 399100 
690I00M I 060H© 9690 ©19©0I60 9I30H 21919 
'd©© ©©01 69010 l0aN I ©19©0I ©090© ©191 
0080 68I03M | 060H© 9699 ©601© $08 I 'd© 
9699 0601© 300101 §9419 94J0H9$I 6891 90©I9 I 
'<10010' 9©9I0 'd© 000 §941 98SI0 9§ 68016 I 

C*. G 

©810198 0I0I6©I©60I0© ( Pharmacogenomics) I 
003160 ©810100199 9°0©6©90 I 00 9699 ©60© 
300101 §941 0319 689 I 31981 <§10101 690© 060H© 
969 0IQ 0©$ §941 9H98IQ ©99 0181© 019 0© 91 
©19©0I© 91091 ©0 §941 1 'd©© §941© ©810198 
9HQ6^©© §941 91 9Q69I0I0I0©0 n 6909© 
(personalized medicine) I 



91810 99® 





§6<a&Q, 



2JCT (3 Qq ®&Q fl§ 

ol ou ec 

piSsq ssagig ay 0 09©©0 9®6i®, ©iq© 
©001 010 6 dsiift© 0 i 6 ft 900 6©§0 i 883 ig ay 0 

09©,6©,©I84<§11© ©991 91 ©S 6919^91 ay®, 91019 
©9 909 m 3069106 ©9919 6©1<§1© 999“?! 69I0S I 

909 S9 310 a9 , 0l0l9 > 9969 999 ©991© 960 I 

<L*~ o*- 

068 <§19199 gggga ay© 9101 0199 ai6 6901 69969 
3069106 ©991 ^60 99© 969 I ^919 3210 3099© 
69QS 0689 3069I& 8001 I 3069141 3901 9^91 

9I0I9I99 ay ai6 3060106 ©6® 39101 69 ay© 

3041041© ©G9 I aaie, 0V3© 3069106 69100160 

910 I 06 ay 99©I9 ©92101 G9I91© 099169 9101© 
9°<§14l ©964 I 606 9©0 0$l 919199 I 94 g© 9© ay 
m ©991 01® 310 909 90019 999161 1 

acraS 

6 

a©9 6©I8 ( Stem Cell ) 6^9© ay9^0 0©0<3 1 

ol - G <U_ 

60® 6©I8 9©l©0 G0IQ 9^0 6©I8 9QI09 ©991 
900 6900© 0690© (differentiation) ©919 a©4l©4 
999 ©999 6©I8 0 09 0ai9 ©90169 0101© a®© 

n c*^ oL oL 

6©I8 ©9I8M I 9699© G09I9 8001 a©8l01 a<5® 
6©I8 0©3©I0 : 04 9991 a©9 6©I8 (totipotent 
stem cell), 0599 9991 aCT9 6©I8 (pluripotentstem 
cell) 0 059901 a©9 6©I8 (multipotent stem cell) I 

© 3 ©® 3 ©i© a®9 6©i8®, 040910 ©9 6 ^ 039 ® 

6©1<§1© 0141060 9mf 6^9© (biological) 0 ai°0© 
6^9© (semibiological) ay 9310© 010 60SI 0I0S I 
60^.191.99© 90S 0 0®S 04i 1 

$|fl SI6§99 2JCrsi§ 

0y0i©y 0i® ©©0 0106010 §ai9 ©©laigaw i 
^0 686160 9969199 Q®0 Q0S I 9°<§1 0010160 ©19 
ay© 9109© 961 0 ©I8H a©996 ©9 910(3©® (bionics) 
010© 'd© 6dffllft© 6©l<§1© a©©?l0 ©9 9© 069?t3 



ay 0ai© 69qs i e c«r 00016© ©1© 0 s®, (jack 
E Steel)® 1 5191 m ©I0(3ft® <§10© 99010 ©199I961 
(biomimicry) 91 ©19 a©©0 (biomimetics) ©9I8IQS I 

©I0(3ft® 6©1<§1 ©60 000 ©©0 00060 
060©,63lft® 9941 a09l60 09® 6909,0 (sensor) 
9019 9000© a^© ©18480 ©9I9I00I9S I ^91 69191 
QIQ a^© 049919© 0600199© I 991996 ^90 3%0 
©00 9S00© (©9I8M 99 ©0 60001 = silicon 
retina)69 ©190 9S00© 9© 3090 3%0 ©0910 90S 

800 i as i 

6^939® 004I9069 91900® 9S ay00© 
'd®© 90 9ai9l00l9S69 6900© 9?t4 91960 ©199 

<U-. ol - * <U- 

©6i 90S i ©So; 6^00000 s 60 s © a0©090 0909 
091a© 5191 0I9Q0® 9S ay©.ai©96 ©0 ©©0 019© 

000®. 096 6©I0© 00069 09990 ©9I9I00I9S I 
6^939® 09410 90601060 'si®© 0000 90091060 
a®® 6©I80 '3069106 (3 90 0010 ©19® 00®I9I 

ai©0 ©910100199 1 ay© ^9© 004010 69© 60 0s 

G G G 

ay©© © 10 ® ayoi© 0 a® © 1001 © 000 ©1001 

9901 30® 9941© 91000® 0 60 s © 30®© ay 
990 0010 ^09 ay §ai9 ©91010s 0191© 
6©606S60 ®00® 600019 I ^9 ©069 9©30 08 
0ai9 6910 0689 a9® 99 ©99169 9910© 69I0S I 
'd©© 08 ©19® 089© ai^}00l 0©© 909© ©991 
990 a©4l04 ©104 ©90I0S I 

©30 91900® 910 900 99® 690,99 0019 
068 69969 9°0® ©60 0191 0689 ®l09 o< gl 990 
9001 ai0l0 3010 ©9 0689 0SS1 0141069 
96S00611© 6910 0I9S I 90S ai98l69 6860696© 
©0, ©I840®^I0I 910®, 068 0©£j ®SI a09iai ©10 
91919 ©9 ®008® a^© ©I849?t® ©9,^01 9190® 
910 00100 I 




01310 09 ® — 





§6<aaQ, 





<£§0 211^1 



@10 




q©96®i 



$§fi <a§ 

09 90000 69iei 068© q^q069 9 ©ki i 068 

>019199 99 'd© 99Q05 031 9969 $191 69100 99 
9619169 £1S 060l6<q|W, (haemoglobin) I KI0I9 g6ll® 
910 £1^010 909 99 960H9 6918© 69101091 I 0©0j 



6910 0 90061990 9980 (3 99809 ©961 990101® 
09,999 £1910 0609 096g09 0169^ I “99 019 
000 919” 0H0SJI69 99 ©'31969 99 ®£0 90S 
0109 90101® I 0161 SII00H9 009169 ^01 000 90 I 
06 09 999 £I©I9 (3 601009 99 6919101®' £10099 
9I0HS 60QS I ^6 £iq,0l0 691069® 69199 0©Q 
69199 KI0I 60101901 8001 $101 99® 090 0I0I9®I6 I 
096^91690919 (perfluorochemicals) 93109 99109 
601 ®S 01019 £iq,9l9 60106901 9I0H 990190 I 
690009 00HI 9390 0083°60I01 ©'d®,^ 
691099191 £161© 063619 0 W 800 ©I 1 ?© 9001991 
©9 060I60|09, 0£1I® 60®I6 I 900 6®I09 999691 
06 0 £11 Q 60916 I 0910101969 01 ©6® l®^ 
(fibroblast) ©9 £199 69189 69100 99 9691 
9QI09 9® 6?Sfl090l60 90696 ^01 068 6006® 
9H90I9 9960® I 

66^1990169 66*00196 00 (bioprinters) 
99109 90S© 01019 00910 010109 068 81® 900 
03 m 999199 I ^©9 0© £10® £199 30® 999190 I 

2JISI3I <o1©IS'1Q HQ® 

£11391 6010160 69609 068 66*9© 091® (3 
0101 300 900 01939019 99019 99 £1666*9© 
(non-biological) 6091 91® fflgl 9069 I 

0©0I9 66 s 00090® 9010 30190 'd® £l°6 
6091® 93916 I 60091® 06© 3161196 0680^ 00H8 
91 96918 ©I960 'd©® 9010 3 O 906® £1I9S I 'd© 
601019 66 8© 109, 06 0H® 068 0I0.H 081 ©I®" 
996319191®©,© 6003®, 9H90I® 9091 630169 
01069 'd©® 900 £1® 9101® 6969606© 9I9H9I90I9 
£1909I0H 6091® 69l63 331991 9091 69999 
®l©(309 a £110 (3 919 9101® 9H90I® 9® 068 
£100199©® 3600009 6069 I QJ9 601© 90$l®l 
61169® £16!® ®I8 H61® 9991 91© 91691996109 



01310 09 ® 






§6<a&Q, 



(nano-scales) 61109© 2lft30© ©160 ft© 3SO160 

631060 i <a°6^30 600339 © 09 0H09io©0 0010 

©00© 3IQ2J0I 0I0IQ© 03© SI6 01910 ©06060 I 

'd®© 09 3161060 <3010 © 00 © 'd© <^1360 ^60 
0001610 2iq,©lft 36061 ©00 0191© 'd© SMI 010 
00©I0 302101 2iq,©lft0 2JI00H©0I© 306 ©00 I 

6©60© 08QI90© 0610 ft©0 ©0 ©I3H33 
9106010© 6©lft 01910 ©0 00I©I0H00 0IQ(3ft©, 
9106010 ©01001 010 ®gl ©060 I ©1061 6^0339 
00HI 3601060 ©30 0IQ(3©9 9106010 0060 ©30 
00©_ s d©0 ©1060 211006 ©0I3IQ2I0 60 'dOI 0000©l 
9I360I0OI0 6©l61Q 06160 ©0. ©210 I 

^90991060 ©©©3000ft ©03102101 061006ft 
6060606© Q0I© ©060 QI0© 6960 6060606© 
211© ©10 010ft £101 2100100 ©9 60016ft 000610 
6960 I 60016ft 600000 66^ ©10100, 6119© 010 
21^©0 2J^© 00© 0100 102160 I 00010 2121© 30 ©© 
006061© 06610 2J002JI60 ©00 0I002JIQ 01060 I 
09© 0060 09013160 00 000 6901060 061 01g 
090102160 I ©10ft, ftl6ftl0H0, (carbon nanotube)0 
02110 ftH0ft, KI9 0610© 'd©© 611619 00© ©010060 
v d0lft£^2IQI6ll061 61161909 2100190 ©9100 I 

21l©©ft ©01310863 'dO 6101010 661060 ©00 

G — 1 

6116190?!© ©169160100, QQI0ft 6910 010210 I 'dOI© 
Q363I0©0 0I0IQ© 00061160 600ftl (3 0(0619 ©2(01 
3000,61010© 21 IQ© I 6101010 6S i 033910 0610 00100 
©0 010 ©10ft© 6001© 21160100 I 30310 060 ft©0 
33H 69IQ2!©I 601© ©160100 ©19 I ©100 60 60 ©8 
000 03 01 0016(1 2101160 2!©l I 'dOI© 2ld 060 

©160100 ©19 - 33 H ©’6 ? 

■ 

§. < 19 ./ ees o/q- e s, 6Q99- c, qq<i, 999 

999191- C X' W9 9 CJ>ee# 
9-699 - akumardalai@yahoo.co.in 

19 



6^Qgq§ whi (3 
^iq gGaisiiga qgi 

9199 9991 9961 9919 

? e #«i n 0091 'dg®, 010 01 9 # 0io©69 6 © 0 i 

QlftQft, (3 0)ftll 3©, (James Watson and Francis 
Crick) ©'dft,'d (DNA)0 00ft 0^ 00060 3060 3©I0 
©6© I 6001ft© 060061 0©60 21160© ©100Sflft 
(Molecular Biology)© 03,21ft 69©l I 21160© ©100Sflft0 
00© 36010© 6^0309 00HI (Biotechnology)© <19 
00©I60 06ftl ©01091 1 2110 90 61033 2lft3l60 ©I0H 
2110 ©91060 6901 218 (the fate written on your 
forehead) I (21039,(3 3©,©©I0I60©I0H 360H© 6©l©0 
©01960 ©001ft,© 3101 6901 6910919, ©0 010110ft© 
0360 01’ 00100 6©I3©I0 ftH§ 06160 0©0©21l 
210060 0O0O©3I0I O'd^'d 216 06160 ©OM 2109060 
6901 69108 I O'dft,^ 21600© ©ft, (Gene) ©10© 
00010 09 Kl©© (Unit) 0O©0 001910 I 360H© ©ft, 
ft©^ 060 2I6!©I01 (3 ©ft,0O© 31© 360 31© 
0°0I©9060 110190 5213 I 990 61060 3©ftft ftffllft 
(3 6©I3©I 9060 ©ft,0O© Q^O 3001901 ©001 3V60 
3161, 60H, 0§00O©0 03I0©I 0960 0© 90S I 

6900, 606 <30, (Greger Mendel, ?T9 9- 

e rr# ) 00010 000 08 ©36© 39131 091060 1 60 
63§69 6S i 039900HI9 603010© 3000 ©60 I 63 
000 09000© 0©01©06 ©0102160 (3 6©60© 31© 
93H© 6390©9 06 00© 30131 ©0131 ©0 603 
3OI069 30^60 (3 3©I0 ©60 63 0°<S100 60l0© 
(©6©l 01ft) Q0l0lft0lft Q900O©9 0®9 0630© 
©006 ©00 I 001006 103 00 (3 2JI©I0 I 63 0190 
g© ©000 eri)-g60 3©i<a ©021601 oi’360 310 
6©60 000 00001 6 01© 6016© 00060 I ©0 360 
©61001, 636S0, 3191© 60l9© ©6©l 01 03101ft 01 
©10© (factors) 6010 3©I6 ©02160, 63®0©0 308 

01310 00 ® — 






§6<a&Q, 



ft© 190 9°Sil 6001 ‘©ft,’ (Genes) I ©I960 2161. 
6S i ftftSilft9 000211 9©ftl I 

9I2II961©I60 2110611 6^0 99®004l 6910^ ^0® 
(3 ftftft 009 ftffllft I ©0 Kiel SN© 9fl4 904 ft69 I 

(Iaw ^ d\. 

©1961 2101069 <S1S>€ie 09 ©90101, 69191ft©, 00019 
0lft10l6ft KI0I© 0Qftl60 210419 ©9 21199® I ©9 
69016ft Q9ft§ ©0 ft 2J6ft 69 ^01 06ft ftffllftft 
Gftlft^ ^0® 001069 99610 600 I G0Gft 004 ^600 
6S?ffll, 21160 69016 ft <31611, 990 91 ©10l<^0lft®. 
0<5j4ftl60 611919© 9969 3I©0© 9©069 36010 ©9 
ftSS4 0961 ©9216ft I ©0 ^60 69 6©l61ft09 0999 
211610© S9©. 04109 I 21160 3I©0© 0©069 Q®0 m, 
69ft 69191, 60^1 G9I9I 300 92JI®60 2lftft;0 019, 
69ft, Gf1« 3©ftft ©910 Q®0 061l0ft1£j® 0 2I2J© 
931001 61®9?t® 909100 9909 ©019192101 1 0|’9G0 
9ft00lft0 m, 6®l0l0lft®OI9 0© 3°g0 ©0 ©00 
3©ftft 0141060 3l6110lft®9 931001 09 ft© ©01001 
(3 ^Gft 041 ©910199 I 9992160 001019 3I6110®00,, 
01© 1601 910101ft (Lazzaro Spalanzani) ?9T o 
090169 6010^ 010 ©.©0010 ©00 3©ftft 0©06Q 
92ii ©0 ©910 9102160 1 ee«no 69 0021160 210 
050 ©16ft 990010 990 910 (3 60$l0lft®OI69 ©§0 
3©ftft 0©00 ©1940101 6001 1 9 C 91 C 090160 2110 
606160 32160 0009 041609,60 6910^ 60ft,9ft 
601069 ©30 3©ftft 21100 6010 ? C tf 9 090160 
©90 0. ©0101949 0®l02llft60 010, 00901090160 
©19019 00091 0699611 21ft<3lft (Indian Veterinary 
Research Institute )60 ©30 ^©ftft 0410© ©16ft 
©1940191 60011 ? dtf d 090169 000160 0921lftl (3 
690,99 ©100 ®$0lft®. 6ftQ 090 91g0 00 (liquid 
semen) 040010 ©0 ©30 3©ftft ©194000 >d© 990 
0019ft 6ftQI I ? C 9 C 0901 219^. 01969 ©190 90©I9 
(3 6©ft,0l©9 90190169 ©0© 0092110160 00100 00 
©<319 (Frozen Semen Bank) $IOft 6001 1 ©9, 00§ft 



©0 600 91019 961 21100101 6010 690lft®Q 00 
9°0961 ©0 ©30 3©ftft 21100 6010 9191 9I©460 
^6ft 041 0101 990010 900 ©I94©I01 6010 2119219 I 

©0 KI6ft 0® g 0®004 10 9990 211610© 9069 
04IQ©©I60 9<§0 909 I 0ft94 0® 99® 004 169 
0091ft 6010 0l0?t9© 990, 3I6110G09 00ft 0009ft 
©0 0I’9 Qfil q.010© ft0ft ©16ft 31611 (3 99001ft 9<§ 
©001990 I ^09© 216101001ft® 041 0ft94 690160 
001910 0109 I 6ftl60l6©l00 GKIftKI 21610 2101 ©ft,0G© 
ft©<% 061 0IQ 0191 (3 9® ©ft,0G© ®I0I ©10016ft 
0901ft© §210 I <316110 0°610SI9 (3 6©I9©I 0©l©ft 
606ft 00I0I0I®0 ©^ft,^ 216100©9 210©ft ftftft 
09001 0°612J90lft® 0169 09990 £d I 09001 
0°612l90l6ft 00I0I0I®0 ©'OftNI ©ft, 90 999I2J0I01 
96160 <51061 ©90 1 09001 0°612J90lft® (901ft 
900016ft) 0160 ©'Oft,^ 21ft©0© 0900ft ©001© 
0106ft 000101 ®0 ©^ft<] 2lft§0 (sequence of DNA)©. 
0900ft ©901© 60IQ2JM | 21^10, ©^ft,^ 21610 G'Sllft'd 
ft©^ 2I°61 01 21010614© ©ft,0©0l ©ft,0G© ©10 690 
<glft69 2lft4 GftlGN 01019 0^0^169 2101 2110614© 
2J°610© ©10 6910 ©901© I ©0 211610© 9960 
G'dft,^ 2161.9 ft©9 ilft9 ©1001 0IQ gia 019 
0000.2121© 0‘S 960 60 § ©9 ft, ^6 Ulft 4^0, 
(restriction endonucleases) ftlft© ^©ftftpllft 2II09II0 
60ffll I 0I0I®0 69I0KI 0^0^19 09©I91 2J°6L 0€© 
©10 2lft4 ©661 00101® ©'OftKI 21610 2109©I91 ©01 
9102101 2161.9 0ft4 ^Ift69 6910 ©001 QIQ 211004© 
v dft,©l090G©9 ftlft ftl060©,(ligage) I 606L69§©9ft, 
v d6^lft4®'<l©9©© 211610© ©001 / ©00 0 ffll060©0©© 

cC ITL \ c*^ • oC cC • \ oC* oC 

211610© 9600 609ft, 601ft ©.©IftlftOIGO I 60§©,9ft 
^6Slft4^©, (3 ft[060©,9©©0 ft©9 21ft©09 2JI0<^0 
6001 060 GKIftKI© ft ©9 2I°09 ftftft 09ft 90© 
60109 1 'dS'l© ©0I9N ©ft,0 909910961 (gene 
cloning), 9ft89°60l91 ©^ft,^ 99®004l (recombinant 



0S1I0 09® 





§6<aaQ, 



DNA technology) 91 3l09°6i0 £l©000HI (genetic 
engineering) I £19 60l61£ 6019019 ©'dft,^ gq®00HI 
qiQI 3%© 691© 399990 SIS, 6069 9© £69 9© 
390© 9999 601901010© £9 £0S 0°6190 §199 0 
961 £9 999“?! 69IQ9I99I ^9 gq®90HI 3£10 
£919919 3210191 1 0191 £<|0 £9W0I 9369 3160© 
©IfflS I ^69 60I6N 9191619 099 99, 01910 3gi000 
96190969 90S 19 99I9I99I9S I gqj§§0HI9 
69161069 91919909 9S0 991091060 £d0 690169 
9199 909191 £10 99910, 99£I9I «Pi># 99, 991 
910610069, 991 6]00 361l©69 9I9H 99 910691 
90 ffW ©£H 9061 9991 919 3I961H0 9610 ££4 

o«~ <U- <*- CU, 

09 (gene)0 00,00611 016101 3I961H0 I 66*811000160 
6919^ 0190 <31611 91 9999 99^ 006N 910919 
6960 0^9^9 0611 9901 06160 099099 00, ^19 
9990 69I©2|0I 69I6N 01006)9 SJI961H90I 90S I 
6019^ 0190 31611 91 9999 09909 £191 £09 
6©l 6016 010,0009 £0009 ‘060lf\’ (genome) 
09I9MI ^’9£H0 gid 9o,ooo 9 <Tlo,ooo 0ft. 
9^9 6910 919^101 061I9N I 009H9 060161 9960 
9699611 960 061 9® g0S069 30 0qS99 £0 
91016(010© 061 99199 03l£l©2!©l I 

21160 016169 019 060 391 910161 010090I0© 

cC cC cC 

00 H 04 (3 69101 £102101 ^0 9919900 919 0l4 
009199 I 00 0060 91901 3l£ffll £9 60l61£ 0109 
91019 69691©, 91 36611210 66*0 (crude oil)© 910 
0l4©0 91069 £0069 6099190 010 £192101 909 
9901619 36611210 609 919, 90 9060 9°619§ 6919 
32109 3210 990161 609 SIS’ £09 06160 SIS 9069 
‘9010900 90S 9H9il 019 SI 210 £06110009160 
<3109 09SU0 69I©9I9©I I KI9I 061 99699 919 21000 
69I99I9©! I 0§0 ©169 KI9I 60I0KI 00§>I9 ©1901, 
6969 061 609 0l4©l91 91016(90069 9gi9H I 



90H9£60 0661 ©10060 06)9961 002191 
21160901 216(010 66*81100, 31090019 09991, 
996919 £0£HI9 216910960 00 9100 6069 I 6£ 
061 910I6( 00,0109 99090 (mutation) 99060 
9699611 09910 0S0I 092169 0 6£ 99960 0699611 
21109 069 I 0190 ©£H 6991 91000 9069060 9°61 
9© 00 91921 91 9101 6(919 99 9°6100 061 KI09 
99990 699 6£99 6£0I60 ©10 £192101 36611210 
66*00 0l4 0991069 I 60969 21£19 639H9 £90 
0l£H 09 019 ©£H 9961 0991960 I 6£ 210 009)9 
£90 6£ 91016(000 930,09 91991 £90 6£0I0G“9 
9°61 9© 0919 91060 (3 6£0I69 21691210 66*00 010 
0l4 09910 £90 6960 061 1 600990 99HI £’069 
0^0 ©9991 60l61£ 9°6100 §0 ft 310 3£°0H 910I6( 
£§ 0910 900 ©£H0 9061 0091960 I 

<3 

9091ft 906110 010019 6910 6001 I 0^9 
©9991 £©9I<1 31699019 9HI60^ 0I9HI090 Kl 00ft 
366112© 66*0 ©£61001 £0, 910169 9HI60% 3060190 
910 3069161 0601 0© 9® 991900 (0101610) 
6999SS10, S§ (3 0SSI0010, 60001 fftH, 019© 
9%0'<] 6SI02J9I9(360000'<1 9^| (3 00 9009 ££010 
6901 1 6069 £191 699 09 99 310090 9910 969 
eao ££9169 0^9 00991 £©9I§ 31699019 
9I0H99 £99,60109; 66*0 0l40l91 01916(09 9HI60^, 
3069190 01© 0991960 I 0I0H99 £99.60109 ^91 
2101 £191 9210169 090 £§0191, £0I©0I91 £9939 
019© 9%9 9HI60<% 3069190 I 

99691® 9HI60^ 3069190 969, 6^9 
99909HI 96)0 9369 31699 0l©S I 0199811010160 
3999, 390 019910 £§ 06© I 9019961^99 6S0 (3 
69^10 9611© 069961101969 ‘©q’ (Geep) £§ 06© 
(06) ? ) I ©99 6MJ (3 690 6S099 (3 9919 319961 
60^190, 60^19 0§3I 3fc§99 3lf 9Q0 I KI9I ©IfflO^I 



©fill© 99® — 





§6<aaQ, 




0§ e : ‘§q’ (Geep) 



0300HI090 960<8€1I9I960 ? C r# 099160 60<$l (3 
6S0Q |!®0 9°69I9 991® 9% 99I0I®3®I I 21109 06 
21091 91 9309109 906919 gifll Q 0®69I0 999010® 
0669 9®Q199® 0V60 000 9°‘S169 9%, 
6§«SI090I0® 3191 9 39 60l®3®l I 916196108 9®Q 
990160 0I®9 0 o< o169 9% 99919 2ISSI0 (sterile) 99 
210 990 I ^010 69I6N 9910961 69191 0 96 0660 
g©00 99IQQI 9969 9% 609391 099 (mule - 
999) I 69I6N 9®Q 90 90 KI0I 390990 0 6960 
00 9I90H 2IS060 210 900 I ‘§ 3 ’ 0190 9% 6060 
06 691619 9I9H69 01991001 0101 



906919 0199 99.0660 3000 9910 9°©69 
m 9991 0901 21109 060, ^01 9090 999 09100 




9 § 9 : ‘< 5199 ’ (Mule) 



6119611 1 ‘09 98i9’ 01 91 319 9069 9612160 01019 
6919 'd 31 611 69069 0216919 3161101 0®Q 9001 
99I0I9S 1 399 0000 06999 90H00 919 2160996KI 
6 ^ 30 ® 31611 9001 99 6®38§ 1 9910961 ^90 00018 
000 0101, 9211 900 0909 g©0 0919 99 603360 I 

999 99069 2101069 21609 900 99^ 
0019108 I 906919 0109 9999 0910 <30910961 
0010108 I 901691 900 21109 <30910961 60101691 
(Pomato)9 60169 90H 99 019 0 360 I 09010069 
09 2I6J9I 0I°<3 01091 010 01® 69190100 096010, 
0681090, 699360 I 213® 2I<3I 6991 0IQ 9901 969 
9©3 2116019 981 091019301 1 69l9 v d 319169 90 
9109 9°990 961 391 3I6H 61019 ©19100; 9HQ® 93199 
96916 901 I 00 91% 211609919 9196<390, 210, 
'<160160100, 63*39, (US Foundation on Economic 
trends) (3 6019 9H00I60 600300 99HI9 gi6110l0® 
9069 369199 210 9019019 990 3061 960 I 690160 

9 6919 33 901060 I 3210 33© 6901 0HI60%, 9^9 
91 9I0HI09 ®3®® 990 69091 010 6?S1I0®0I0® 
21000 6960 909 ? 99 33© 6001 ^0160 9^ 
91909 9°Sil® 00919 09990 99 690990,91 6919 
6991 90019 06 21091 069 6910 99919 ? 

90 639339 99HI9 909090 90069 06 9® 
99^190 99I0IQ0I69 I 699300 99HI3I9I 3%0 31611 
06 69609 69199 30919 999160 99.304 ©091 
39® 9901969 I 66 i 030§ 99HI0 9H99I010I60 06 
091 9936060 09l09 o 9ia 91®, 60^1 (3 680010®. 
3§j0 991® 69010® 9969 91 01060 308 0%9I9 

010 3%0 90I0IQ0I69 I 

969100 ‘90, 9’I0°’ (genepharming) 01060 
6019^ 01691696916019 99101, ‘99010,’ (Herman) 
(3 ‘319’ (Tracy) 01069 906919 09I00°919 gi6!1 
390 9910 01001 1 90 99I013I9I 9^0 ‘99010,’ 



9019 99® 






§6<a&Q, 




9® : ‘©Qfllf?; (Herman) 



(§§ «n) gi6ii9 g-sii^ki g$i ©?ti®i ®gi ©92169, 

0190109016® ®l6qi60’Qff x (lactoferin) 010© q§qiQ 
0IQ 000H 00® ®©00< GQIG1G1 ©991® I ‘0® 0H0’ 
0AI01 2JI61I ©®2|6© 60 ‘®I6®I60 > 9®’ 00® 2141© 
§191 0IQ90© QHI9H 210091 (mastits) G9I9 9199 
001 0190196® I 909 |61069 9® §99 %I00 ©6® 
041 KISI 019 9 6910 ®<30< 60®l (3 <01® 910 60®l 
‘09019’ (Herman) I < 0<fJ9 0210160 010 061211 ©60 
<01099 019 ‘®I6®I60’9®’® 9® 6010 219091©, 
g069l4l ©991 Q00 <0069 2190101 9°®061 (3 91411961 
090 0101 99969 ©I0H ©99 I 

< 0416Q <0099169 9® 900 ©19900,9 
21100® '990601© 0 60690® 000’ 910© 900 
210^10 ‘gra’ (Tracy) 01060 6®I0< 00I99°010 60^1 
g%0 ©601 ‘gra’9 0199 211^0090 (antitrypsin) 
01060 000H0 0§9I® 000 00 I 2160© ®H® 009 
9® ‘0§9I9 21019’ 000 909HI60 0100 0210 I 010 
60^19 0199 909, a -2116!®®?® ( a -antitrypsin) 9® 
®H®0I09 0010© 6091 211611 ©9I0M | 

6S i 9g0® 99HI® 2I0H <© ®0H 6091 019 0109 
gi©0© ©169 000H 01® 0® 0010 91991 901910010 
000 ©991 1 6 ©1610 9H®Q 9® 0010 991 901919019 



21919 2!6® 210 9I0I0H 00 606® 041 6021® 9®^® 
601® ®H® 00H0069 000169 I 969000169 0001 

G cC • cC cC 

0109 041 0® 0010 991 901910019 g%0 ©991 0IQ 
09600 61061 ©089 I 

6^90,0® 99 HI ®I9I 0S0 01069 0100 
03010901® 0® 0010 91991 901910010 (blood 
clotting factors) 060I0WII 69101010® 0IQ (3 9® 
0010 0 91991 90191000 (anti blood-clotting factors) 
0901069 0100 69101010® 01® g%0 ©910100108 I 
09109 (3)0d g%0 0IQ 0106® 0100 000160 990 
90 I 9910961 ^00 01® 0109 2141© 010160 019 0§0I®, 
6 ©00 (Casein) 019 01®©, 6^®g0® 99HI ®I9I 0S0 
©91991©, £< I 

©0,211609©!® ASPCA (American Society for 
Prevention of Cruelty to Animals) 60900® 99HI6® 
g%0 gi6110l09 969141 ©9 q® 969100 ©6® I 600160 
©06® 6^®g0® 9®HI®I9I g%0 00910160 £<0 2141© 
0I°9© 601® 2141© 0®H9 60190109 I ©0 600160 
2II$6I« 91069 2JI®I0 60980 (3 600160 6091 21I6P 
601® 0198® I 6061,316110109 9069 6^®30® 99HI9 
360,10 2141© ®l© 696® 041 316110109 go 2141© 
000019 ©19® 6098 I 60®, 316110109 6^®30® 
99HI69 3%0 ©9 ®l© 901091 01® 0H 160^ 21060190 
09® 014119616® 0© 90© 6091 2II961H© I 606® 360H© 
6961 ©’61 <01©, 01069 ? ©0 90S 6^930® 99HI9 
360 , 1013 © ®0® ®hi®9I0© (3 0101 ©© 0103 0091 

21I961H© I 9® 99HI0 60I0< 9® 01^60 4119 §1®l 891 
09 I '<101® 360,10® 60I0< ra 0101 9091 0010 
©991 1 60 6©l61Q 30® 99HI9 36010® 0101 0 ©161 
2199I6® 360,10 ©9 0196® 0<0 9SSI0 9©I619 
®I9©|6 0 606® 901619 010 419® I 

■ 

“90®/ ff&IQ”, GQQIVDQ, Q&Q-9$<noor 

6fiiGiQQ- c cn^ecn^or 



©fill® 09® — 




§6<a&Q, 



&<§|Q Q919IGQ 

&QG 6<3l6flff 6QI® 

009 ag 4 ©i © 06 © 0501 010 ©699 2100H qsi 

969© 01g0IQ 63961 6098JM I 9<§]9 0 ©4 I 9<§]9 
©%l ? “^gq© 999 969 919919 I 6069 ©^9 9690 
39019 66)8 2II08I0I 9619 6081 969, ©^©C 909 
2199961 9991 919, 6081 969 960 ©<§]9 6091 910 I 
>(1010 01’ 01999 90H I 

9°6q,90 0199SI9 (Synthetic Biology) 6960 
99)0 6098, 06199 ©^0 6091 9611 01921109 601969 
0190 298 I 300ft 9ffll0l0l960 6092191 2110819 019 
qq©0l06<3 21199 690 9198 I %I009 99 0160 2110101 
9019 91 6160 9969 06199 qg WO 601099 I 6999 
0619 601099 ©^9 I 6060 0969 0 O 00 0-<l, ©<§]9 
60919 9611 99069 9© 0619 90 210161069 90 999 
6 <o 1 l©( 910 0 ? 

eg^^n, 0 oh© 9 S 99 00"© 0601019 

60109099, 6969 6]09I0H0 6©§0G9 921919 ©16 
21161 690169 99%? QI00 969 69 9 0 69109099,, 
0619 0^1969 ^9 90 219619 21^1 69921691 ^01 
069 069 0990, <30161 969 001 99H69 30 0939 
09 <% 99 08169 q9961 909 6098 909 9HI 
(mechanics)© ft0,9 210969 I Q09 O 61 6101919 661969 
©19990, 9069 ‘0619 ©99109 §000 98 9_60 99° 
0990 9001969 0619 98 090 0906119 09610 I 
©19900,9 0^ 6969 qi90 91091, 6990 g©00 090 
9I0H69 ft£U9© ©169 ©^Off 21190 601099911 
? Ti)o60 21§2JI9 %19 9H 12199, 06JH 101 019 00 999169 
099 989 6^684 (3 0°61I09069 019 g©l6© 600 
992101 9699611 2112(09 9°6190 9S1I0 (Genetics)© 
099211 96902191 1 9qHI01 0619 2169 601010 6399, 
606*30, 1 606*30, 902169 90100169 39161 9192101 
6068H 98 W ‘9199’ 9969 09961101 %I0 ‘9199’ 



090109169 9010 1019019 9910 0199, 91021 N I 
606*309’ q0H9 98 99 069, 9°61 6101019 g8J0IO60 
606*30, 210010 992101 ‘9199’ qi©0 01091 ^9° 
0101 ‘00,’ 01069 0909 01091 1 

? Coo 9 ? Cgo - 010 00161 99 %19 991 
909 I 02191 00019 0191 9091 000 06)999 I 2110^0 
6091 600,990,1 9HI6^921I 099 960069 
211^916910^9 0l0’9 L i 069© 6991 00 g§ 9^)10 - 
aqi, ©8 2110 6919 2119 21109 6010 9091 0101 00H 
90 900169 019 g810 9I0’0H I 089 08 2119991 
‘ QHK^ft,’ I 61919 691069 0100 6091 0990619 91920 
6010091, 6910 99069 0S0 6010 90911 999, 
6019(3 2110 019101© 6910 2110)06160 9^4 2910101 ft 
6010 00H 0109 98 90S 69 8600 6ft0 01991 1 

‘ ©ft,’© 91910ft© 9019ft 21198190 ©8 99 060 
21100’©, 0969 %I0 O 0131 60© 33161 ©60 ‘©ft,’ 6098 
©^ft,^ (02l§) 0l060lftH§(©, %I90,) I %I9 2110819 960 
969 ? C gTC© Q 100ft,, ©©, %I0 O (^0©ft,9 ©Klft,^ 
216(9 010ft© 981 ft4a ©60 I SKlft,^ 216(9 21969© 
6001 “9189 00H©0,’’ (master molecule) I 21000 
2m 9901, 21990 00201 910© 21000 90019 00 
00 ^01 ft©0 9099 02119 ©69 I 0^01 010 21I061H© 
69l0ft,9 00201 SKlft,^© 060060 0 60IQ21M I 

910^ 00© 211009 ©100Silft19l6ft ©'Oft,^ 210© 
6ft© 910 9060 I SKlft,^© ©I9H00I9, ©Hlft,90 2110 
91919© 6910 9860 0^ft%l0 ©9©l 60l©60l0ft© 

\ <U- • 

211901 I 018 090 060961 969 Ql^© 211909, 01900ft, 
§81 %I0° 01ft %10, ftiaitj 2110819 ©60 6081 ©,0 ft, 
%]6 SlftH^sl©, (restriction endonuclease) I %I0I %l© 
0609 2069 099©, 9101 ©^ft,^ 216© ft© 8 ©10160 
©10 9169 1 2160S!lft1 ^0 9^0©© ftlft 6060 'the 
servant with scissor' I gia ^©1 99060 2110^0 6001 
©^ft,^ ©I960©, (DNA ligase) I ^01 92 ^© 0609 
2969 9^9©, 9101 <3I§0 DNA© 6010010 0901 960 I 



01810 098 





§6<aaQ, 




0630 00000 601000 W ©i©©® 010 01060 

010 6<a ©^©^0 01001, Qgiq0l00 60100 I 0°6^p0 

©'dfiKl 6001 00a0l^0 s d0KI (recombinant DNA) I 'd© 
00HI® 211611© 00 21100 6001 0100S1I0© 'd® 000 

OO <U~ 

216110, 0®RfM, 0'd0 i '<] 606^00 (recombinant DNA 
technology), 01010 2 J 0 H 'd® 01 606000,0^000° I 

?C99 0Q0I60 0090 ^2160 00 © 316110 

© v d0, v d 21610, 0S0 00, 060 60S ©^©'d SI'S®, 

0SI00I00 6010 02110 060 K|0 q°6©30 2161,1 

? C9S6Q 36000 21100 60100 0©0Q1 00161 060 
‘000 ® 0 ’ I 36000 ‘000 ® 0 ’ 0060 606©6( 01 ® 
060 I 0100 ©9©H 2!©l 60 00161 002101 ®HI6©02II0 
S^|Q m 060; ®HI6©02II© 01000 0 0101000 6§00H 
004 0100 00 0 ^. I ? C 9T60 3 a© 6 ®^®H© 6©©1 
00 ©IQ©® 0 ©, ? e C 960 3210 6 ©l ©0 60^1 000 00 ; 
'd © 0 9 o? o60 633 60^0 06006110060 02110 060 
01©3®£0 6 ®SI 9 00 ? 60 30161316^10 0€H©'<IS^dQ 
6001061 © 31 1 'd® 0 ©l ^16© 903161061 010 0^3 I 

6090160 ©90100 2100© 00 00340© 001 

000, 6Q0I60 060 000 2110101 ©060 ‘9°6©S0 

00 / ©01060 900^ 60© I 600 0 ©® 0613 0 £l 00 f ?0 

60136© $100 ®0 S^|Q 3©0 6013® 00 Qgl 6 ® 

©0600 6 ©©l ^ 6 © 2ICT0IS (organ culture) 21100 

691000161 1 000 000, 00 ©01060 9003 I 60900 
& — 1 & 



30,03, ©0,® 211© 210 ©01060 00©, 6000 0613 

010 0l4 210’©. ©0600 60 $106® 000 210’© $100 

©0010© I ©I00H000 210’ 91*301 2119 00© 010 I 6900 
0613 010 00 3010 ® 61010, 00 3010 ® 211©, 'd© 0 
06010 0010 600 ©^© I 

'del 0’61 60© ©S1I0® 0613 QIQ 21161101© 2101 
2106110 ? 0610 'd © 0 000 3 1611 0060 00© 609S 
06100 ‘00’ I ^ 6 © ©S1I010I60 ©06061 611010® 000 
060; 0613® 0100® 000 010 3©0, 010 2J0HIQ 'd © 0 
010 3©0 ‘99/ 00061101 06iS0 Q<§]® 0^19 000 
©0S 'God gene' 0 000. Q0$0 9060, 010 2100161 
306101, 90010101 211© 000 ‘90/ 000 I 603,0610 
^6© 60101061 ‘00,’ 0091 06100 0100 6©©0 
09600 2119 3©90 0600 060 1 ©60 ©0H0 00S©0© 
0303 3600, ©9216® ‘0613 019 000I0H© KI0S0 
216190 0691’ ©^©'d 9009 2119910® 6003 QI090, 
©90, <v d60©0 ©02102110 ©I0H 09961 ®0S 0910619 
39 030, ^6© 6©9S ‘99/ 9 06139 0I9H 961101 1 

^16© 9009 ©0 36| ‘99/ 2100000 ®0 0I©2|®I 

0613 9^9® ©0©l 6091 900 ® ? 

■ 

Q.Q. 6 Q 9 , &I&QI&IQ, 

GfllQIQQ- cb'wgwecwos) 

a<?© 

©91969 9909 2I©|§ 69309904 I 510S ©9109 
9 9% 2IS© 909 01 919109191 2IISI0Q I 999© 51$© 96169 
061 900 219 9191© 919 ©169 0SIH51© 69I921N I 910106169 
©4© 219 99010 ©S'©!©© 990 69© 211691 99° ^0° 
31©-S 061 09 6919©© 69© 61991 091919969 963© 
999 I 9I994IS09 216191511016© $9408 6510l©®9 ©19©l 
099 919 900 9969 099 ©9211© I 9 9 990© ©©©1009 
©10©I9 2116119 900 69IQ2INI 2199960 900IS© 
9949©0I©®9 961 ©94 2II©96 6999 900 I 910 ^91 961 
2I6©©I°669 3090 6999 1 51£>91©96 (3 0419© SIS'IO©©©! 
900 0968 SO 6919 ©199 I 51961 921019 910 06 9199 
-d© ©19 691© 9I994IS069 0510151 ©9211© I 606 91910 
9009 3901 9606469 ©I05J O 9 9 o o<TI 9 3009 065109 
? ? 9199© 2119919© 900 0051 ©1069 910© ©919199 I 
- &GQ fllf?® Q&iff GOfflC/ff 




©K!l© 0 Q® — 





§6<a&Q, 



QQQI 6 Q 



6 § 9 gq§ g<si§ 

&Q& (gifl&l) ffQQftl <?/€! 



9810 9060 6§®5q9 99HI 

0909 §0 Q IQ, 
£19000 0000 810 

91 <31621 <Q©0l 0101 

©1® 9H90I9 ©1® 00 919 

£16® 5©09 910, 

6<3 810 6©1®9 96i® 9I9S 

010 019 00HI00 I 

<3iq,5© ©1®, ®1©I€J, 6H®I© 

0999 £19910, 

5%0 0£I0 6©60 50©1®1 

©10 6©60 5®ld0 I 

£1<3®9 £11© 909 60QS 

9®i gas© 6©®, 

©0691061, 00 60101061 

9© 0£I0 £1190 I 

9I00H S®0, 900 91690 

600 69 s ® £11509 961, 
£10 9109611 ®|9 006© 5®l® 

£191 015 <39H 0961 1 

0001 60060 £1990 QI9’0H 

95,9101 90190, 

6919 091061, ©010 691061 

£16® £16191® £19910 I 



©0 0°60l©0, £19 0601000 

6060 6§®9© 810, 
60900® 6©1®9 

060 010 <39ldl0 I 

90910 0001, 5000 0®l 

98101 ®£J§ 00, 

©190 609 ©190 9Sil£l 

6910 691© 0190® I 

900 SKI©® 6 ®| 00 , 

^ 0 50® 9810 ©211, 

©0 0691990, 6Sf\ 601® 691961 
®61 GJ09M 9211 I 

98100 ^ 500 06i® 019 0 

£10 £JI®€1H0 991, 

©0 §000 ^ 810 601 ®© 

6060 0£1I0£II UIQI I 

060190 69101, 6512150 69101 

69101 961 0699611, 

9810 0069 60959® 

99HI 9® £159®HI I 

■ 

gwiaffl, QQWWQ, 9HGQg- 6 $, 
m QQI, q<5'6ff$&-9$ e 0 9$ 



981® 99® 





§6<a&Q, 



99 HI QQQ 

— I oo eo \ 

?. 6090160 606000, 0i§i0a0 o (3 60099® 

00HI9 2110010© 60§ 2l©i0 ? 

0 ) (st) qai® 

SI) 600JQ (a) 60100 101 

9 . 6060 090160 Q 1000, 0 §0,e[60l6®0, 999,19 

902J0I ? 

©) e c «<n si) e?i>9 

9) ee 9 o a) eeex 

«n. €|19I01 0961 9099199^191 90^0 6^®99® 

9041 0AI010 919 0’€1 ? 

0) 60600,690, SI) 00916^1 

0 ) 9)69,1 a) 019000, 

X. 91990 99069 609 0191619 9QI0 040019 
09I9N ? 

0) 0I6®I0I909, St) 69090061 

9) 060902] I 9) 0^ 

#. 60199 609 2ICT0I69 9^919 9°6 I ^SI6 6S'I08JN ? 

0) 996101 St) 9®09® 

9) 9106916 0191 9) 'O6<3iq|090, 6900091 

i>. 60909 9^919 900 ^ ? 

0) 2119601219, St) 910900,2]^ 

0) 69019, 9) 0091 

9. 0069 2101 90919 6^09191900 0191 0’6 ? 

0) <^6010, St) 9®0 

C*J 

0) 96®I0, a) 0I0I60J0, 

r. 900 900 60®9 6090 2JI60l06^l6 6002th<l? 

0) 0196010‘S 211 SI) 090,000 

9) 90,9 9® 9) 9106016 0I9\ 

C . 60199 609° 2I°069 ATP 9 9°6^96 ©0 ? 

0) 0IQ60I0<§2II SI) 996101 

9) 90,99® 9) 9106016 0I9\ 

? o. 0100 601969 606010 0690 21M ? 

<*- CaJ - 1 1 

0 ) 991 0 ) «no 

9) xi> a) #o 

? ? . 909210 6 ^ 090 ® 0911010 010 0*6 ? 

0 ) 01006010, St) 9110601 

9) 00916^1 a) 60600,600, 



? 9 . 609 09100 RNA 0 DNA 9 ° 6^96 060 ? 

0 ) 010690 , 0 ) T 16 ®I 0 H^T 10 

9 ) 0 Q 9 0 l®® 6 q. 0 , 9 ) 010600 , 

?<T. 609 6^0 2 J 60 9^00 00 I 9 N ? 

0 ) 9^910 0 ) 6^0919 

0 ) 610910 9 ) 690910 

e X. 9190 900190 98110 (3 99 ® 004 l 09610960 
6060 099160 60099 ® 0041 0910 9 § 60 l© 21 ©l ? 
0 ) ?er? SI) ? C r 9 

9 ) ?cri> a) eeeo 

e*. 96001 61069 6099 21 M ? 

0 ) 0169100 , St) 2119 , 900 , 219 , 

0 ) 916 ^ 162100 , 219 , 9 ) 2119100 , 

?i>. 60990 21916106 010 09 I 9 N ? 

0 ) 01999 , 2 L 00 , 0 KI 0 , 99 , 

St) 94601601019 , SL 90 I 

9 ) 2119 ( 301999 , 69 ’ 00 , 90 I 0 , 9 , 

9 ) 6909990, 001001 

? 9 . ‘900 0 q, 0’0 010 0 KI 6092169 ? 

0 ) 0069100 6 SII 0 I 0 I SI) 910101210 , 

9 ) 90990 , 910 , 9 ) 016009,^600 

? r. 6090 9190019 g 10600 , ? 

0 ) 00 SI) m 

9 ) 91000 , 9 ) 00 091 

?e. ©10069 00 ‘ 39109^^019 609 0 AI 0 I 60 ® ? 

0 ) 00916 ^ 1-010601 9 ) ^ 0 ,. 00 

9 ) ^ 2 (^ 0 , 009 . 9 ) 21 I 6 ©§ 9 , 9 I «19 

9 o. 609 * 019981101 €119 91 ®* 601600 , 999,19 

9102160 ? 



0 ) 9100, 


SI) 


00 




0) 6®0,9 


a) 


6010,010, 






Q©Q 






o?.(5f) o9. (SI) 


oqn. (a) 


ox. (a) 


o#. (9) 


oS. ( 9 ) o9. (9) 


or. (si) 


Of. (0) 


?o. (9) 


e e. (a) e 9. (a) 


m ( 0 ) 


?X. (9) 


e#. ( 0 ) 


ZS. (SI) ?9. (9) 


?r. (si) 

■ 


? C. (0) 


9o. (a) 



WtIQfflfMIQI 



08110 09 ® — 





QIQ QQQ 





§6<aaQ, 



6^9gg§ 99HIQ 
9IGQIQ1 'dGQSi'l 

€]1 §fll°q6GlGIQ £T6&q o & 




©00 ©800©69 6^©g9® ©©hi ©§_8i6i90 ©9 
0©8H 0811 ©100009 81600 §0 did© ©os 1 6©©ga® 
©OHIO 0°9I©1 9030 60QS biotechnology I 'dS' 000© 
®8J60 ^00© ©08169 069910 ©0 0ia©0® ©169101 
v d69©1 (Karoly Ereky) I ? 1“ 9 T 0901 8I6®I©0 9o60 
60 069019 ^6^6010, (Esztergom)OI69 ©0000 
©08169 I ^8160 0199 ©10 8191 ©169191 Q00HI©l 09 
001 8169 991ft, Q90HI©, (3 0101 8169 019811 0010 
0©I0 I ©1601990 0ft®61 019 8169 I 60016© 6069 
6©6©l, 69609, (3 0901©, I 090 <10,381 06091 (3 
686 ©069 60© log gi09 «|®60 9?1® 60108101 1 
^01960 60 ©©169^0 6^90© ©<§]©©HI0069 ©0 
6010 99381 <3061 ©98160 I ? C o o 000160 68 
6^90© Qi§ift09 o 60 001 090 ©98160 I >d0l 099 




«!§i00Q,©l6QI91 '(169G1 




? r C «n 090160 68 09 ©10 (!0,0HI©0 ©9010 KI69©1 
©08160 I 09 6©30 ga© ©©H0,0eifta6(0ai Q9,0H©, 
81060169,16(9 9919© giSi Q©,0Hlft,9 80 09 99910 
09^01 908J9I9 69 09 ®I9I g©l©0 60108160 I 

90 381 0180 069 ^69©1 81§81I0 SHftlOI60 
©5, ©10© (3 S1I9H 30 010' 608ft, 0©I0©,0 960 ©I9H 
©60 1 ? C o-g 0901 90H8 68 'd© Sigifll ©9H 
©08160 I KI0I060 060919 0I08II©1 ©991 ©0160^0 
69l6©6r, (Jozsef ) ©^©©H 10069 8010© g6900 
0©69 6910 6908160 I ? C ? C 080160 69 0IQ ©19 
019 010 06001 0I9H 001 960 ©I9H ©98160 I 69098 
69 ©0ft,69 >d© 09©0 g©l3ft ©9108160 I 'd© 9S©0 
8[0I Biotechnologye der Fleish Fett-und 
Milcherzeugung im landwirtschaftlichen Grossbetriebel 
^01 ©01©, ©18160 990 60108101 I 0°9I©1 ©18160 ^01 
8101 Biotechnology of Meat, Fat and Milk Productions in 
an Agricultural Large Scale Farm I (30811 ©18160 
©18180 ©60 ^01 60© “>d© ©8©9© ©00, OH^O 
0I°9, 9© (3 ©g 9QI900 6^©39® ©©HI l” KI009 
69 ^0 09©9 013060 6S s ©^8®©©HI ©I Biotechnology 
309© 38160 m ©0 60l©60l0ft© 81l6i8IS0 I 6061, 
09 6©©ga® ©OHIO ©ft© 969 81000 ©0I9I081M I 

^60©1 ^0 99©960 39® ©©HI 996319 ©9 
©99 ©SI0I098I8J© 9969191 9©ld 3%0 ©0191099© 
690 9?t©60 8116019©! ©98160 I 69 310 'O© 0©I9 
989 910 >dffl 9®fi1lftl (Slaughterhouse) (3 310 
# o,ooo 9899 90©l 910 ©00, GTI® ©0161 ©08160 I 
6910^ ©869 ^0160 8!©l 9919 9°9HI >d© 08© ©§ 
9108101 1 KI0I 9 8i©160 'd© ©00, (3 0l0©ft© 0I°9 (3 
9© 9QI©ft©l91 969HI060 99610 60108101 I ©°3 
30101 9IQ 69 'd© 3900 819019611 ©08160 69, 
“fill ©HI© I©, 3® 999 99 ©0® 9101©© 9990 
901811© 6^©39® ©©HI ®I0I 90© \ ” 09 99 
’biotechnolgie' >d© 3®0I 9I0I®I9I © ©SI0I0© 66 s ©© 

©Kil© ©9® — 






©60&Q, 



960 ©310 99 <301969 9060101 ©310060 09610 
991 0190 169 I -30 0990 ©010, ©I9I6Q 3©I00 
6001069 010 6960 0^10 060 ^010 0910 0919 
-30 09909, 00, ©10160 ©19190 901019^191 1 

0190 069919 ©19160 00151© 0091091 90S I 
60909 901^ ©19160 000 6019391 1 ? C 9 9 09060 
69 090, 96101 (Chlorophyll) ©060 -3© 099 9001 
©0516© I 60^160 60 090, 061919 909 00 9I9H 
960 0H9^0 991010 0199 69 00960 ©4© 905160 I 
69009 69 ? C 9 # 090160 00 60100, ©060 -3© 
099 0001 90 605160 69 -301© 0I9H ©9 Q69 9H900 
90 9HI90I0© ©QI0 090 99069 9001 69©516© I 

60©g0§ 09HI 69360 ©6%0010 519910 96^ 
-360©1©Q 600 0190 6961 99910 60IQQ0©! I 69 
96 6TQ169 9q,90 969151 00,5101 600 00ffl,9 
30H0I06Q 9§0 606© I ? C 0901 696^90 ? C 
0190 90 01© ? 9 99 01© 60©, 9<36Q 0§0 99I0©I I 
©19,9 9IQI0IQ6Q 69 991 0190 90IQ6© I ? C # 9 
0901 00, 9 9 0190 90 69 901 519^160 609 08^10 

0HI0 99516© I 00H 60©90l© 9 99 909 60l©5!©l I 

■ 

ZIGH&ffl, G)<?£lfflQ, §.-&IQQ<SIQI-99r9 c nX 

7 \ 7 oC oC • 

6fiiQiQa-rcor9rc i x e e 

‘<?r 

06990 019 01090 5119910© ‘01’ 009 0160 

000 00 0'S 510 0100 00I0IQS I ‘01’ 5110 606160 
0© 09 910191 ‘01’ 0S0 6§8)I00 010 01600511 
910600,90 00° '3910 ©3 010, 606160 6010 061I0I0S I 

?r<nv 000160 Q° 6 Q© 0 i 60 0100 0060 ‘ 01 ’ 019 

51100 005160 I 00010 5110 606160 0009 gi9 V 09 
<TI9 9010 00, ‘01’ 00010 69QSI ‘0I’0 g§9l0061 
000 -35160 9 9 6I0I°61 0§9I0, <Tlo ■glOra 6^0910, 

9 6I0I°61 6^990, m 6101° 61 0060000, S- 610P61 0100,, 

9 610P6I 5113,019 (3 00100, 5110 096IM I 5116^110000 
05160 010100, 60l9, 0fll 5110 051 09SIMI 00010 
‘0l’0 6019 00601510 6I§ 0060 515(0 9609611 0I0S I 
- &QQ 9199 Q&iff 699199 



6§9gg§ 99HIGQ 

aiHgiei 

©661 3<S| ©©I, ‘©ffl 60^10 0l’-0l0l ©-3 ? 0I’9 
09919 ©’61 ?’ 

Q099I0I ©0ffll, ‘0©Q, ©661 060; 06010 0101 1 
019 S5I69I9 S5II I <35160 ? C C l~~ 60 ©0; 60©l 6910 
0l’09 99 ©latffl 91© (3 691© ©0; 606© I -30I96Q 
©9, 019 (3 ©00, 010© -399I010 06010 S5II© ©3 
60ffll I -30 39160 0© SSI ©6199 01’ l’ 

©6%001069, ©©99101 0© (*.9.?CCi)- 
? 9 . 9 o ? <TI)Q 0101 (3 0910010© 99060 ©0 

0106© 091 019 ©30I0IQ 0I60I6%0 91 0900 69© 
0190516© I 0© 6910-3 006SIQ510I9 010 0191© W 
©169 0^91 00© 060 691© ©091 -30160 6©, 060 I 
©511 60QS69, 91 510©<^Q 36] ©0010 -30 

60360; 69603, ©l^ 9 9191 ©C 606 01© 0^0 
©091 0 51009 I 60 600S 6910-3 60<SH, 0101© 0H§ 
900©0 91 ©H^SIQ 3I0,0©9 (nuclear transfer) 
0©06Q 6910-3 3^900, 69^0© 6919 (600103603)0 
6310° 3191 511000 0^9 -3© S0H0I01 ©191 -3019 
©3^10 60QS 6910-3 00101019 I 0,0,©l<3,0 -3009900 
6QI©<©0, ©0§0H0, 1 6061,00 -3010 9101 ©511 ©60, 
6069 ©S 9HQ ©00 60 609' 6?ffll0© 63|0°60 
-301©, m ©6©, 69 0 019 9101 009I0H 6069 I 

3,-30 90 51109 0© 6000 901 SI'S®! 60^160 
©3©l© ©ffll -39° 3IQI9© 0009 9© 601© 00 -3©I51© 
019©©, ©3 60ffll, -30 090 6?«SI0©0I60 009010© 
603©, 00,0106 ©969 1 -30100 69609©, 91 
0I60IQ§000°Q 9© 300 5I09I00I ©01010160 01 ’ 
969 90 0© 90109009 ©30131 6069 I 51009 09 
060 6095101 -300 -3© ©99H0 6^939§ 00HIQ 
6010-3 36010 960 0109-001© 31© 516091 ©QS I 




01310 09® 







§6<a&Q, 



3®6H m<a 0010 K 100 36i®i©3i 9 ©i® ®iqi ©9 
69IQ06© gifll©©!© ©9®Q ©9 6009I6Q 1 

6090 31611090 069, 99® 6®36Q 6S 5 ® 39® 
©©HI 019 ®0®IQ0l 3®00 99 9IQ©l6i I 3160 9991- 
90190 06© 60I0I0G9 09 3®IQ 001601 69®®l© 
31001© 0I96S I 69I0K] 3©IQ 6001 01 99611010211 1 
6031010 3010211 1 6001, 019 ©Iff I 061 019 G0I0I 
0001, 090 I ©I® 319 KI0 3QIQ 060, 9101 600 600 
90069 019 6010060 3091 90 6919' I KI9IQ 69191 

• (U, <*- 

0901, 019 691000 m I 961 90069 99 90 9IQ03M | 
KI00 9019969 699 0010 010961 00190 3190161, 
K19I 9S69 90S 60009® 9831109 9100191 99 I 

99® 609 01 01611, 0l60l0iaft09°0 06919 

09 000 300000 0QI9M, 9I9I®IQI 000 0019 

010 K]®° 6^00 9013 990 ©Cl I K]9 9^9969 060 
0-<169, 6^009® 083110 901661 001® 9013 ®l 61®9 
083110 ©16® 99900 ‘991398110’ 301091 0© 09 
®H0®0 99090 609I6Q ©1091 ^3901661 9009 
9699611 69069 99® 9©I0 06169 90691901 
(Interdisciplinary) 990 96996110 9191 0QI9IQ9I6Q I 

096T060 0661 9013981101 6000 60099® 
98110 696169 ^91961101 9001 0910 09 9I9S0, 
69^30 316910910 ©QS I K© ®H® 0610 699S0 
60lfflffl®3l3®3J699(9 9i)-9r.9.9o ?qn), 

9101®, 369’99 6910 1691 69l®(3 KI0ldlQ69 0661 
9913981101 (3 6S'®39®0®I01 916® ®4ft 09 399 
609® 9301 (91 9 919 : tf Ci> q°eiHI-9tf *<*1)6® 
90 999 ( 9 o ? «n) 30161 0QS0 I 

60101®© 3|699 9®9I§;9 (30(3 3090 ©® 
©Hl<369 0®3061 09®6®l 991398110 (3 96106Q 
ed^i>69 ®I00 031 91091 969 9®I3"®8!I06Q 
0I99’€3I Q®§0H® 3® 6960J69I09 (01969®) 
0©6Q® 991331^ 6060 00 99 9691 ?Ctfd6Q 
0991® 03J00HI0969 9109 3190 0691 690169 



31099 969 36999 999169 33<f0 6069 I 
?d-gd69 0109131 ®3®®HI00 (9060)69 90® 
36999 ©16® 9I9H90 6069 I K© 90969 69 961^91 
60l00 96101 9969 9699611 069 1 9Q19I®©0 
(K]®6 9960 «l©) 9013 98110 901661 0199 ^00 
39010 391 1 0661 90961 Kl®69960^l®^ ©16® 69 
9HI0 30 360 I 

0I®69®69 3®l 90969 01® ®Q® 0199 
9H00I9 09910 903911 ®IQ® 019969 9HI© 
90I9IQ3N I 69606069 K© 0HI©© SOI© 9 O 39I90 
00I9N, Kiel 3 <31 6eiQ9M I 690 90969 K© 9HI® 
0190 06169 699“ 0100 06101 910190 0936®, 
69010® ©969 K© 61100 9HI© 00190 69I99M | 
9069 090 9090 6®0I0I©3®I 010010® 9093® 
9® 010010® 061 (3 300 6^811000160 04® 0936© I 

00 3)699 K© 30100 ®J9® 9199 ©191 60l©0 
06101010® 90939 36190 6900 900 0919193©!, 
69369 90$ 0 36© I 69 ©9H 06© 69, 06101000 
0I9Q69 3®l dl©9 6®© 9969 9160© 69919 m 
©16® 600191310 019 I 961 0199© 908390 (969®) 
0001© 909 ©169 I er©6Q 3I®6©0® 699 91069 
06101 ©3190 90 0199 ©00©SI60, 0191 6© ©16® 
019 ©<1019 I K© 399611010 09 00®l©3|699 ‘®9® 
0199’ 0100 Kl© ©00 99 99190 06© I K1390I661 
69 69I0K1 01® 6910969 30 9©3 (999 960®) 
090 9© (9161106108 ©®® 9IQ60I60®) Q®6© I 9® 
K© 090 99010 9969 ©99 36910 ®QI9I©3®I 019© 
901® 919 9QI9N, 0191696© 0199 06169 9I93®I 
0100 06101 9969 ®0©0 (99®) 000 ©d I K© 
®9©0® 00®3 9 0100 061019 00®3 90M I K19I© 
999©©I6® 3160100 09, ®9®9 9 > 60l 60Q699 I 
K130I0 ? di)o6Q 69 901398311069 60169® 999,19 
9091 6901969 99991 01069 3I®6©0® ®I9I 3©0 
90 9099® ©61©I9®0 (9®)0 0699611 01© 99® 
0199 30 901699 9I9H9 69103©! I 




©fill® 99® — 





§6<a&Q, 



6069 0Q096i 98 90369 60169® 0001 
6001 069 3163®90I2I083I060 S1IQ 211381 6060010 I 
<1819 qQH 01961 689860, 0109 9600611 60® ^01 

90 - 6 i 9 - 00 ia 0 Sfi 0 1 <121010 00010 09019, 

01019 211019 (3 00 000169 01001 1 0069 000 
6?83I0© 001531 0910169 00 4110 93,300 63 600 
01060 0101 ^611300 21^0191 09 01® 2J616383I0© 
©10469 940 90010 00011 6061, 090961 090 
00I05JI60 63 99I2I083I0 81© 210H 690 91891© 003 
060 1 ©I0,60©,69 219310 01060 63 00©40I9 
6©600® 30 211301 2160 I 210100 630 ^0 010 000 
03000 6001 1 63 ©1908310 810® 09 061 000160 
00 6060 I <1021100 210^1069 0©00,360’30 9160 
31390 0010 ©1998310 3?tl00l0®6® 6910 6060 I 
600,0100 00410 000H0I0 0100601©^ 060 016010 
30 6©I6 00,6090,0169 69I0<1 630*3.0 ©01060 1 
01069 60©600 01003, 01060601060 9HI60JQ2II (3 
60I90I00 9069 6^8310© 09191010 001060 I 00408 
00 ©©09 6©I9 9069 4110 6©§0 ©60 I 

<10169 09 H ©901 ©21160, 31639 6000 
09139831010 6^03990^101 6960 I 09091 ©1069 
63 <1© 3I9I00I0 6060 ©§2160, ‘©109 ©l!SI 01 
04031© 0*S0 ©001© 301308310 6998 <1© 00,01410 
(90 00,)’ I (3*WI : 010601001 09010, ©4®0,3IQ®, 
0392JI0,©60© 633, 3- # 9 9-0301 9ooi>)| 
603, 63 ©19913100 60l0© 0214010 214100 ©9 
632169 32160 0190001 0130 ©60 I ©0 <1810 2ld 
06869, 0012101310 <K? 000 69069 39001 310 
2160101 6810901 1 3190,013,99 90 990,0139 00161 
©99169 0109 0919100© 08HI0 9069 699' 210109 
00319 2108101 2101 (3 6^1310© 99191 3969 63 999 
699° 90 39 (3 0109 9199001 8130 ©92160, 0181 
661030® 9941 69369 996910 ©60 I 63 036Q0® 
(Dumbwaiter) 010© 69I9<I 93 99190 ©60, 9181© 

- 01810 09® 



©196©I99 99191 3©I661 94980 6801 1 Kiel 31819469 

G 

913190© 9% 36910 ©9I9IQ9I90I; <12160 2191 019© 
810 3191 99190 313® (00[0I)9 ‘6©60I0’ 019 ©9 
3°38 ©91001 1 369199 0699611 3©I661 210419614© 
m 9’60I0I0 969100 ©91910 91901 1 

91090 661098310 38 3°0® 9891 969 60163 
211019', 69I0,6©3(3 309 0I°69® 38 00 3)639 3603 
©16016930, (Cetus Corporation) 000 ©60, 91819 
6^8310© 991009101 3009 21419 63 06© 9860 I 
63606960 0O0,<1 33,060 699" 8310 909U 2101, ©181 
38 6910 <10 ©6916930 969901 ©9210 I -<12169 900 
21161 630160 6©600©, 091009°© 9© 9969 98SI0 
91960 I 963301069 3603 ©6916930 6898 0210 
60039® 98310 - ©3101 1 (3994 : <19©, 6960®, 9 
01033 ; 0106391, 00030 210”, ©lffler«2ll, 9©60, 
9 O oi>) 1 969 e C C e 69 000,©60I6030 <I8I©©60I I 

606L369’39 60101631 69130® 31639® 9969 
0994 3612110691941 (96%001060, ? CX969 
001069 ©30 6913(3 041 ®0®69 0®690, 6©60I2II 
030041009 ©991 969, 9019 99990 ©9 630, 
211*3 ©306\ 3100,603, 901069 3310139 ‘0©0 
04l©0,600’ 36039 2189’) I 69130 31630® ‘99® 
0109 9QI90 ©92191 ®©3*S., 211*3 919(3606® I6QIOT’ 
0169 21080 ©98® I 

983100 93,3°04© 0101 988 I ©9 21160 3604© 
0101© 60I0<1 60I0<1 9939019 9g0 09© 6©I09 
6910 9019 ©991 210001 9939 04169 8310 (3 
21083019 211010 3010 ©991 1 <18 0*§0 9©I661I001 
6S1039® 083100 21300 010 31639® ©1901 <1© 
9319 689 6910 211611 1 

G 

■ 

ffffswc (niQQQgig) , 
qish aio qsff geian & gaieiff <a°qi 

Q0G&QS Gam, Q$ffZII€JFI FI l&, q§QQ~9J>o 00 e 
GfllQIQQ - C X c n9 O 999-8 € 

m 





§6<a&Q, 



6^9gja§99HI (3 1' . I 

aieiQ gQHG^id * ^ 

g6£r<3& ZlflQH fffllQ Q<3I 

30001019 0696169 *a°Q00 6^00 §9999 

210*100 9QI00I60 211209 0619 - Homo sapiens 
2919*569 019 21192 319 ?#-9o 90 90 0691 
999 09019 60 01’ 0190109 002119 6032 I 6919 
60^1001 91© 210*1 010009 09 000133, 00^91 
0©3 00121 *31192, 00606169 0§ 9091 019 00*1090 
*a°3l0 992, *3000 019 0101 6*31102 (3 31009 
9010.69 0°6109I9 992 I *390 (3 31909 0001099, 
091061 992, 21IQ9H090 62192, 0069 019 210019 
361, 902, *30,9 999 6*311091 60 21190 992 1 
0000160 92 36]9 909 0192, 21609 901 2110*519 
992, 9%, 99190 021 992 I *39000 21000*21 0069 
60 39001019 009 029*1 96*^10 0 9960019 3010 
919 9*312 1 09 91009 029, 090, 009 99019 
219010 019 6*311919 6919192, 090019 019 

2116909019,639611 6002; 09001 0l’9 0216012 
990121 990 62019 ©90S 09 9M 0?t4 0160 
390 21611069 01009190 992101 0619 00618 QQH, 
990 6210 009 3909 092619 00 99600 01 ’ 
9969 210*1 0109 2JI2iJ00H 0910 99019 ^3 6092 I 
^2169 69 6960 *30V 62102, 2119 09r00l9 3j0 019 
696009 901® 992, 0121 21219 21160100 91699 I 
6060 06199 611, 2109021, 000-0*30 *3103*1 (3 90H0 
^00° 21092®*! 012019 9619 9 90001 9’06 9 
£810031100 3910 902; 3110991 02100 021I02JI 
611*3113611*311 609 0102 I 60039000HI 061 ^299 
010010 90H00 210*1 '<10 0V, 9121 0(3*108 06199 
gg ©3©l GIQ ©211 *399 21I061H90I 9961 
919 0W I 



0100 001509 2JI0H 09*1 19 2191 9100® 9 
0090 (Biological evolution) I 99091 3I O 900 0090 
(Cultural evolution) 00H9,60 06i9 09019 0 691*5169 
0201 9*312; 30618 910199 0100 99 6092 I 0V60 
06i9 ^9 ‘6^0-910109 d°gi’ (Bio-social system)69 
09610 62109192 1 60l09, 0930 (3 <300010 
g9H60l6l, 9211 - 6901 (3 0HI9; 30*1 (3 0HI9; 2ligi (3 
§319; *916101 (3 9601901; 920611001 (3 901611001, 
99611 (3 963,00611001; 9129 0 66110*1; 990H00I9610I 
(3 306)00901; 2109® (3 211090*1 ^0° 960199 630 (3 
21091969 0^19 9*31 9S1V0 ©160 910109 01000190 
992 I 969969 ^’90 010019 0QH60I2 0619 0109 

cC cC cC 

2139069 090169611 ©160 9221192; 01*9 ©09*10 
091961 992192 1 6060 910360 0©3 2JS0 0 691*5169 
60l09 gfflH60ld9 ©9 99 ©3©3 910109 3811 3000 
62192 I 9091° gi0, 910 0 9® 2109169 910109 
q©H60l20 990 092; ^S© 92 0©3©l 922 1 
03103109 0069 ‘30*160121’ ‘g0H’9 ^0° ‘00H’ 
‘q0’9 21192 I 0219990160 992101 60l09 36] "What 
is that by knowing which everything can be known ?" 9 
^2 9001 001269, 033^I6J9 90 991 ‘0_0’9 

933, 9091° 9069 210*1 9090“ 92 9990 I ‘096210 
00993’ 021 N d2 00*5 9001 020 902 I ^2 21060121 
061*30109,030*30 6001 0629 I 9*3 KI2 210601269 
^060 21099 99090 629 012 9 ? 

0619 3©I008 60I0KI ‘6§999 3 1611 ’ I 3*51*110 
211609919 01909 0211 6§06©99 0S1I0 69369 0661 
30^0 01061 I91©I60 99060 600^3 910123 (Daniel 
Callahan, b. 1930)0 ©19169 "Man is by nature a 
technological animal, to be human is to be 
technological. We should recognize that when we 
speak of technology, that is another way of speaking 
about man himself in one of his manifestations." 
603019 960, 699' 31010 9109 0619 00 210161069 



0K1I0 2Q® — 





§6<a&Q, 



© 66 i 0 s 6 ^ 030900 , 6010019 s i 69 69606960 

3060 0199 99 9991 0 6Sftl §<31091 (PI4I 0 9061 
^0211 99169619 6916© 319 9 o o o 99 969 909 
399 9069 99 3%0 3060 21190 ©92169 6919 
9991 0W[S I) 91 9©0, 69191, ^<39001, 601916), 92161 
0 91990 2119 3%0 ©991 6^01, 6960699019 69 
m ©9699219169 69 ^© §69113© 91 6^99© 31611 1 
©991 01001, ^’99 QS69 2)91 9ffllft 0211 2161919 
21199 90©l 99969 69 90969 01 ’© ©S 9 9SSI9990 
6119611 ft 2191 1 'Biotechnology' - ^0 009 300 330ft 
©92169 969919 ©9 Qi§ift06\ ^69© ©169191 (Ereky 
Karoly, 1878-1952), ? C ? C 0991691 69 W9 
600390001I 9ffllft9 ^© ft2JI 9910 60192160 061 
^0 9900 ft 211 ft60 I 

ftffllft 0 9I§©1091I9 ft10ft00© 2116119 ©9 ^9° 
©190199 (91 6^9© 21°0©) 919019 ©9 0lft990l©9 
6991 9060 QW 996; ©99 02119 ©9919 ©9I6©1<S19 
69990099HI 999999 I 6©6ft0© 9 i§ift09°9 999 
0 9©I61 69990099HI9 0999© 69 6©99 39190 
©969QS 0l’ft60, 99° 9Silft 0 901© 0IQ ^019 
003 90IQ60QS I ©091© 060 ^0 99109 9® 60QS 
?Ti)9 090169 66] 09, 606<303r 9°6100 ft90 
30310ft ^0° ?ri>C 090169 q0,9©,0616\(Friedrick 
Miescher, 1844-1895)9 ‘610104’ 91 ‘ftlSjft’ (nuclein) 
2119^19 [9101 69 03108 9100ft 0IS9 09I619 ft1§ 0 
21ft1 6©60© ©196©I90 ft1§9 9a©, ©92160 ^9° 
9101© 019 SIC], 9010, 21^3,0lft - Richard Altman 
‘ftH^©^9©: ©I ‘fti§ 2iq’ (fti§©iq) 010 6002160 ] 1 
0013196108 606<30Or 9°6130 99©0 ftft® ^9° 0090 
‘610104’ 9069 619 ©091 0 919 6001 9°61 001019 
3190 9910 I ?Co? 090169 606<303r 2J99lft69 
9ft9l0<§ll9 969 s d’69 l §69 0699611 Q9I^0 60011 
99991 0911969 900,6000, 6©l0lft69ft, (Wilhelm 
Johannsen, 1857-1927)0 3191 ‘©ft,’ 009 330ft, 

- 01310 99 ® 



99 30109 fti§ aq, 901 gkjoki 0 ai€W<i 902101 

999 KI0° 69 9009 91919ft© 0Oft9 2l^9ft 2110 
< 9069 09394 99609 0169 96900 I ©0 ^019 
90 9© 6960 ^9° 0I’999 69606909 906019 

M cC cC cC 

90199 2II961100I 2lft9l69 211619© 69101 3%0 010 

216 !© 993 0211901, a 6 i© 0699611 ©91001 ^ 9 ° a 6 i© 

9I§0 919^1 061 ©91001 1 0V69 211619© ©199Sflft 
0699611 (960908 ©ft, (3 ft^ft,^ 60369) ©S3 1 
2196000 6910001 1 6069 2J0qj 3008 31019© 
6091© 01001 KI0° 0ffllft10lft0 0ft69 ^0 2196000 
60369 93919 390 21130 ©130 60011 eC#«P 
090169 (il09ft, (3 3©,03I9I 0 v dft, s <19 211619© 00ft 
30010ft KI0° 0|’O 9o 00 969, ed9 c Tl 090169 
^.|ft,60 69160ft, (Stanley Cohen, b. 1922), 211ft 910, 
(Annie Chang), 090,999 (Herbert Boyer, b.1936) (3 
21919130 3191 9ft89°69l©1 (Recombinant) GKlft,^ 
6©l6109 300ft 9069 6^9309091160 90199191 
03,99 93910 002101 I Q630ft1960 ? C 9 r 090169 
999, 013 21600 0019, 0069 ^0 ft0ft 6©l610 
©021160 # 0 . 31 . 63ia, 0601ft, 390 ©92160 
[909901619 0601ft, 91091 310 999 ©JH 60^1 
019 010 6919© ©£ (Pituitary Gland)© ^01 9°30 
©991© 902101] I 01’ 99019 6^9390 0«Slft19l6 ft 
2119 0S© 699 910 01018 I ?CTr 0901 690© 
3091^ ai609©l9 Food and Drug Administration 
(FDA) >dff 901969 3%0 013 i>69lft 9010, 901 - 
Qft,90ft,> 3101ft, 6312) 0601ft,, 211091 0^969’9ft,, 
00131099, 9 6©3ft, (3 39 q|q6ftl6©ft, ^36090© 
2136010ft 6002J_0I 360 0901 690©^ 

'd’9°ei1l ? c no69Q0S?i0IQ2l0ll 21ld9,©ft90,(Aurthur 
Kornberg, 1918-2007)0 3191 ?Ci>9 090169 
6S’99l9l9ft© 991969 00161 ©ft© ft©0 9§ 001 010 
6019611 "Life had been synthesized"; 998313 60^19 
93I-6©I99 9°0010 ft1§© 2131 >d® 60^19 ft1§900 







§6<a&Q, 



©3I96Q ^100 ©9, 2J2JI0,‘0ll30 60190 04§ ^I009€l’ 
(Somatic Cell Nuclear Transfer) 60l90 0921160 
? C C i> 090160 92110, 990010, ( Ian Wilm ut, b. 1 944) 
T10° 02) 041960®, (Keith Campbell, b. 1 954)^^191 
§210 90401131 6§i© 01 §000 60$i ‘©©’9 9§ k] 0 ° 

9 o ? o 099160 00 6019, GQ^9 (John Craig Venter, 
b. 1 946) (3 01® 69f51 09GT9 ‘ g°G^p0 0109 (synthetic 
bacteria) 9§ 99 21600 2199 90V0I 099 00109 
690169 600§0©004IO §613100 2JI9I010 0 0101010 
9169 04100 0060019 §0f]0 000 09S I 000 010 
9§ 99060 6©<§.0,® 9®, "This is the first self- 
replicating cell we have had on the planetwhose parent 
is a computer" 2160® 210® 0H3 0211 £19090 (3 
2lf000 001001 9§ ®9S I 0l’S0l 0100 0°010 §0® 
(Human Genome Project) 211009469 099 06010, 
0999 09I0I90I0S 00190 000, 909 I T10I9 ©4dl0 

d*. (U. °*“ 

9160 09900 0010999^0,(^1000 0 6©^9,® 06010) 
0990 6SI99I9S I 

2119069 6^0§0®004I9 §6010 0100 6019 
009 99I9IQ219I I 0®<§ 900°9HI9 0104 0 03 99 
9000„ 211094001 99969 KISI9 %0 0l© 09,0 
02JI9I9210I I 0091° 09 0 0104 9§I00 K10° 0^0990 
§0910113 (0219, 99) §%069 Kl&l 991600 6010 
06000 60921011 69^2119, ?d9-&9 T1060I0I9 
9©001 (Asilomar Conference)69 60609® ©i§0!30 o 
060991 9969 ?i>-0l92ll 2IS[9 ©9I9I92J0I 96^, 
T19I9 069 00§ 0211 90101 96041®!, 6019211 ©06)06) 
(Joshua Lederberg, 1 925-2008)0 21004 9040, 090§ 
(3 90I9I§0 2119091 6910, ’60069 960991 §9I§0 

60102101 1 §098 ^0 0810 9969 099 09 §000 
09I9I02J0I 00 00160190 0921169 KISI0 9999 
21191010 9160 000I0SI K160 Kiel© §6910 09 (3 
0104 9§I00 9600 00SI 0 6 9 9 0 0810, 9®, 9®, 
99609 0810, §099 013,09 (3 2110001 9901001, 

aa 



000113 99090 (3 0|’O §910, 6^000d0l 9°999, 
2199ld 0810, 010 010 9069 009090 9?t© 0009 
09 00d 69069 091901 21109 60I9S I KI090 04®9 
©K10'<1 210000 9900, 6<?l3©© 0091 (personalized 
medicine) 00 0211 0091 040^1 21100 6SI9S I Kiel 
00,0091019 2119 0160 211060 6019 0^19 09I9IQS I 
9o ?o 099169 QI069I0 0^00410139 §69’90 
§690, 6§0, (Stephen Quake)® 06010) 0909 09, 
01® ©K10,K1 21091131 69 609 (3l9d 09919 0960 (3 
609" §9d 6900 0960, 69 001360 01® 
90691910160 09109 0^1 60QS9 I Tie 096§0169 
gi§q ©©§,© ©0940191 609S - 2110101 ©S 09 ©060 
§10 ? ,o o o 0ffl|0 0060 6060199 04® 01 ’© 90j4 
06010(01000 019000 9^0 21191 90S I (§0196019160 
54010, 06010, §60® 21 1009460 K1210IQ <410 0 6010 
©910 K10° 2110 6099 913110913 (3 Kl©1©0 0100810 
§0510 (Institute of Genomics and Integrative Biology) 
211009460 069 008§ig 04®9 06010) 0909 QIQ 
<T|o ,o o o ©919 00 60IQ210I !) 

? C C 090160 6S'0§0® 60l90 §6910000 
m q|©9, 9I©6) (Flavr Savr) 0900 0016019 §000 
069 09 0 0104 9§I0069 0§,0I§© 09090 90S I 
©094060 KI909 60190909 21159 04100 §61310 
0010010 901001 90S I 0<gi9 09I0IQS, ©09409 
09 00408 6S'0§0®©00 09 600 I 69009 2104 
909 69060 09 66 i 0§0®004l 21091 ©001 600 I 
0100 90109 9I0§0 06T0 0069 Kl§ 00419 §61310 
21^00 212)0 600 - 0^0191® 0060 K]© 21191 90S 
691© 0©0, 9°5U 0099 09191921,01 21900 (3 
06^999 09I90SI 

0100 9010 KI9 96091 q§ 6002)01 £109060 
0999 6^00 00001 KI0° 601 S§ 090 1 01’ 0 (3 
0100<309 2]°99 0199 69199019 2119©!© KI0IQ 609 
6900191 069908 0100113 §946012169 9Q0 6001 

0810 061 ® — 





§6<a&Q, 



6092101 51OT «9 £110 ©0940 9990 6019 0Q0 
6801 900 068 6019 060§KII £101069 0Sil0 0 
30900419 £1936010 ©9 069 0 0699 s©2J0i0 

909ld0 ©9919 WIQ 90S I 8691901 0 0I0I9I©69 

G 

310 90 m 96© 999 ^°99i©i 0301019 009 

9©0lC 00908 6©60 0 990 0181 0190160© 
601911, 6^0© £1303, 9IQI00© 9© SI 109 £11091 "<160 
0 90S I 0l’80l 069 0SI0SI 33 6030169 £1IQ06©9 
6819908, 6009© 0090 60^1 ©9 0§ 6801 0G9 
0100 6^10, 0§ ©9019 6©I6\0I9 9040 0198, 901910 
0199 001 3©00 0 Si 101 69609601 K]<§60I01 
(Severino Antinori)® 1 09 6©60 ©61 K18I ©001088 
6019 018160,10 041 01088 I 010013 0§9 Kiel 98619 

cC G cC G 

© ? 6^0^090041 689 © Sil00Sil00 £104 696©l69 
00109 00V0I; 6^0©0I9 ©90 00969 9© 301610 
0 6069 Kiel 30610 600 0181 0100810 0SRI0, 
0Sii0 06S, Kiel ki© £101120 0833 ©is: oiei 0001 
00010, 9001 0©010 1 

K1899 £104 Kl© 90©I09 090 6898 £l©9- 
£109 6819919919 £163911 ©100Sil0, £1160© 
©100Sil0, 699© 0Sil0 £110 69369 069 KJ’9948 
0199 ©92J0I S9000 9900169 93180 6019 9Q0 
0©SI 36191 0069 099 09010 001901 9040 ©08 I 
^910869 988 004© ©0 ©9919 £1©0I9; ‘0049 
334’ 0019019 0019 01001 ! '<100 ^© 904, K160 0 
6869 041, ©094069 8109 ©9019 001001© K10I9 
609 680018 I 6060 Kiel 0112010, © ? ©100 (3 304 
0019 09 9161 99; ©1009 308010 4JI9I© 0©I0 
9301 919 9©60 £11004© I 60 0§9 ©0 (3 9Q00Sil01 
0211 6919900 0SII01 K|0 O 0©©9 601810, Q0©;699: 
90, 6969 (Johann Wolfgang von Goethe) 3999 
96010 ©9 9181 ©888, 0l’9 099 £J2i 6898 “©100 
0l’9 0601©^ 99100 s d0 o 004 01’ 919 9OT0Q 



©1009 s d© 09 I ’ ’ ("Life is her best invention and death 
is for her a means to greater life.") I 60809 6J°9 001 
000019 m Kl© 00001 010 I '<18 0^9069 9’9I01 

<U- & * — 1 G <U~ 

69190300, 3,’©, 0$©, (Claude Bernard, 1813-1878) 
? l"i>o 008169 6092101 0804 “6990160 9°63,96 
s d0 o £1090 Kl© 9960 68I921N 6080169 8 ©100 
000’’ ("Life can exist only where synthesis and 
degradation occur together"), 9999 (3 3I9GT© K10° 
69609 999 'O© 0Sil0000 041041 1 

6^039900419 0419© 3019 (3 00691969 
982101 090 3 3 041 9621©. 0§ 0SI90I ©9911 
6©60©9 0069 6 ^ 03090041 © 01’ 01069 901© 
0SII9I9 I KI8I 38619 068' I ©196 KI8 0041 (3 0103© 
©160 0Sil0 041 069 001© (3 9 O 9,00 Kl© £I06£04 
£19 I 606 0101©© 31©0 001 KI8I0 £1390 000 068' I 
60899 £104 6©60©9 0069 069 3©00I0I (3 
©9010,9 30 3&J© 160 ©I9f4 ©901 90 0 068; 
69609©, ©§099° (3 66 i 0399004l 99 360,1913© 
090 ©90109 ©19469 80699 ©901 08 00101 
0699 09, 03 © 3019 0I0Q; 3©0 ©92101 ©194 
069 ©901 0112010 068' I 6060 © © ©10 069 ©90 
£119 © © ©10 3©0 9969 810 0SI90 - 0|’0 0^9 
©99 ©9680, ... ©^ 01 ©9990 ? 0699 010$ 6©90 
008 (3 3©09 0103 6©90I9 £1190 6898 - KI8I9 ©8 
0©©. 0101 0©I96 ©0 680 © ? 01’ 801 6©0© 0100 
00l©9 090© 393 609 ^ ’69360 £1030 ©001 
6©6009 98610 ? ©100<30© £166001 ©0 0690 

3121 © 8 393 6001 0112010 © ? 

36091 ©09400 33 6002101 £100060 K]’g0 
3<S| 30 0§ 6001 9600 01009 ©004 1 

■ 

e§>, smas&ffQ ffGQiffi, 
eai. BJ. -KIIT, ®G6f?q&-9 $?o9X 
6f1MQQ - C J C Jc n§>VVoqriCo 
Q-6flQ- amulyapanda39@gmail.com 



01310 098 






§ 6 <a&Q, 



9o £1§9I6Q ‘§019 §€1®’6Q <$Q\€\Q 9SI&Q QI§9I 

• 010019 6€10 9060 5191 0°91l 0190 ClftlQai • ‘010019 9101910’ 0<§l 960 gift© 00I0IQS I 



- g°ai<?& 



€Q<31I 


6 < m)Q19 




SP31HI 




• Wffl 999 909 ... 


HI 0©a G000 000190 


? 


9 


• 01019 98119 0991 210001 


0^0 090 0010 G0ld01 


e 


9 


• 0€] 0ft 0ft0 


009 6000 000190 


e 


qn 


• 98119 (3 009 0011 68360 0001 


0^0 090 0010 60ld01 


? 




• G0lft 00061 €19 


0d£0 090 0010 60ld01 


? 


« 


• 0060€1 000SJ 


HI 009 6000 000190 


e 


3 


• 98119 (3 0H©3 9009 


0^9 000 0010 60ld01 


e 


9 


• ^09110 05101 


HI 009 6000 000190 


e 


r 


• 000 Q G0I0 000100 00^ 0010 


0^0 090 0010 60ld01 


e 


e 


• 0001 (3 90101611 0°Q0 


HI 009 6000 000190 


? 


?o 


• 0811060 601600, 00SU0 (3 01000 g§ 


HI 009 6000 000190 


? 


9 9 




• 36900 00061 01009 0060 001000 


£1010010*301 


qn 


9 


• 0811000 36990 00061 01009 £1.0661 


0^0 01091 691^101 


<n 


9 


• 01019 0060 


36999 691191 001013 


qn 


3 


• 36999 (0^0) 0000100 00 


- 


9 


9 9 


q3[<91 (3 0dHI<9Q€1 


• 6^0 0ftd0l £T0861 


HI ©90 0010 6001 


qn 


9 


• 001 0000 000090 00 


HI 36010 012 0190 


9 O 


9 


• £j§0 6^031 : ©00010 


Q§096\ 90100 02 


# 


9 


• 010 06010 (3 01 00 €100 010 00 


0190 060€1 0010 0*31 


3 


9 


• (30010 000900 0010961 


36990 39^0019 6001 


* 


qn 


• 090100 9IQ%Q 


Q§096\ 90100 02 


3 


qn 


• 001010 €19 


0^0 691603 06€1I0 019 


9 


<n 


• 3010 «iJ10 - "<10 31000 0^0 


36990 0d00l 019 


C 


qn 


• 0100 30861 


HI 00191019 0100,691 


« 




• 2010010 : -<10 001 01 21000101 001010 


0199 960H0 qi® 


9 




• 001 00 


Q8l096\ 060€1 03 010 


r 




• 00 01000 0© 


HI 008i 00101 £ll$? 


9 O 




• 210 60€I0 000G0 GQlQ€l90 0001 0010 900105 96930 09^0010 6001 


« 


# 


• 2001 2T90I 6 6^0 ftftdftl 


36990 39(^0010 0010 


9 


* 


• 63100 0680 - 'Cl© 000 0100© 00.0 


36990 0d00l 019 


C 




• 008110 : 2010 000100 000061 


HI 290 0010 310° 


9 9 




• 000 000 010 0001001 


9100, 000. 




8 



0K1I0 061® — 







§6399, 



€Q<31I 6Q < SIW 



• €i@ 3Gr® 00121190 ®®& - 63lo €i@ 

• 01999060 0100 ©091 

• 3®61 2IS960 30901 

• ^fl®fl, 30101 'd®° 2110 (3991 (?) 

• 63l0 010® 

• ©-0I00 €1® : 'd® 30© ®®& 

• 2119001 30061 : ©9C0 30341 

• 0109 6©1§® 061 6 639099 0991901 

• ©0®?t, 30101 -<1®° 2110 (3091 ( 9 ) 

• 9® 3309 30061 6 01019 09961 

• 96169 9413, 

• N d®-0G0l - 9o?tf 

• (36010, 6 9190 

• 2110 00699 6 0900211 

• 9®g 91®0I09 > 9 0089190413 0060 0913 

• 010 ©069 02lT 

• G 319-010 ®I0I C|l®0® 3fl® 3°9061 

0 <®ia 0 ' 8 ai < ® 

• 010-6^040® 3©l® 

• 021919 9413 00061 - 'CI9l6®l6 i a®3Gr 210010 

• 02191-304 090 (3 3040 211910 00061 

• 211600® 0^0 0I02J9I 69601® 0010, 304 

• 96160 949S3 ‘0010® 901’ 

• 0^jG0 219009101 

• 0901® 0 > 6®I<5]I00 0031001 

• 21196003, 0900 910 6 2119 

• 6030,0 2119310 

• '<1000 21191 6 21160190 99 

• 0l0-6§®40® 0019 

• 21009191 (3 960®, 6610, 

Qsnaswsiitt 

• 399 0H2II® - 2lf]J0 0310 

• 0§9 9413, 

• 304010 21940 

• 00300 

\ oC \ 

• 399 0310, 

• 93 900 1 

• 00019 9®60 211® 

• 2II®01 060109, 21® '309109 9900 
-d® 216019® 69l9® 



360’30 691603 96910 019 8 

360’30 21199 9010 019 9 

21*1109 9091910 6901 <71 

310 ®, 00 ® 8 

©§99® 0609 ®3 3® ? o 

HI 2130, 9010 qia X 

HI 3040101961 31® S 

36030 21190 0910 019 V 

3109, 00® ? ? 

HI 019191 0961 013 <71 

©§09® 21061 9010 OS I 8 

HI 990101961 001913 9 

0®0 39® 9010 0010 C 

HI 0603 90 <71 

HI 990101961 00103 X 

21*1109 909191® 6901 9 

HI 304 0101961 3® <71 

©§®9® 0191219 qia ? <71 

36030 900 99101 qia r 

36030 900 90101 qia ? o 

HI 36019 9010 001® ? 9 

Q§09® 21061 9010 0SI ? 8 

HI 609190 0091 C 

HI 93® 9010 013 ? <71 

9®0 0®9I09 01613101 ?J> 

36030 93® 9010 00103 ? 9 

9®0 0®9I00 01613101 3 <71 

Q§09® 0191219 qia C 

HI 609190 0091 8 

9®0 3609 00103 ?J> 

36030 93® 9010 00103 ? r 

360 > 30 39® 9010 001® ? o 

3G0 > 30 3609 ®3 00103 ? <71 

®30 3609 00103 ? 9 

©§09® 0191210 qia 3 <71 

©30 3©0 9010 3® HI001 09^91 00® ? 9 
©30 630019 001® ? r 



§019 09 ® 



31 0< 31HI 

9 

9 

9 

9 

9 

r 

r 

r 

r 

c 

e 

c 

c 

? o 

? O 
§ O 
? ? 

? 

9 

<71 

X 

i> 

9 

r 

c 

e 

? o 
? ? 

? 

? 

9 

9 

<71 

<71 

8 








6Q<S1I 



69 ) 01 9 ? 



g«i ci o< 3ihi 



• 0310 di% 


0§0 0910 9010 01% H1001 60301 099? 9 


5 


• cn^©, 9©90 000131 


9§0 630019 0919 


e# 


9 


• 6©|00, : 0109 00190 61§ 01 96; 


36000 0 §,60190 010 ® 


?r 


r 


• 6090,0 990610 Q060IQ 


36000 06061 001910 


?« 


c 


• q©g ®9 6 30010 ® 


®§Q 0609 001910 


9 9 


9 O 










• 999 980 00 § 


361000 8106100 0 % 


9 o 


9 


• 00 ©dl 0 


9§0 0199%© 0010 


9 9 


9 


• 8110 8191 


€|1 0101961 00 d® 


9# 


9 


• 9600 (909) 


0I©0 8100 8110194 


99 


9 


• 606JI 9199 GiSIQGQ 9091 90,0 3©I9 


0 I ©0 0010 966110 90101 


9# 


<n 


• 9§®dl01 0610 


36000 09% 9010 0910 


99 


<TI 


• 009101 0 § d §001 


01 060I2J 9010 0161 


9 C 


<n 


• 60103 ® giaisr 099 3301 


0I©0 0010 966110 00101 


9 C 




• 8190 9 IS 


0§0 690160^0 0dl0 


9 9 




• 91916], 9811 


361000 0990 00010® 


9 9 


* 


• 9999 Q0G9I90 


®§0 0199%© 0910 


9# 


s 


• 8190 918 


0§0 690160^0 0dl0 


?r 


9 


• 9999 009SI0 


0§0 0I®9%0 0910 


9 o 


9 


• 9190 98110 691690, 061^1 ( 9 ) 


®§0 8190 9010 9910 


9 C 


r 


• 690160 9 9211 §810 


0§0 0199%© 0910 


?r 


e 


• G9J0°9 9101611 


0§0 69410001 0910 


9 o 


e 


• 9199999 9100961 


®§0 0dl®0 90 


9# 


9 o 


• 81901 (0901) 


HI 0910 9010 600100 


99 


9 o 


• (306II6Q ‘01^19-009’ 010 (3 9I60M062I0®, 90410 


HI 09101019 9100,601 


9 C 


9 o 


• (30019 909190 009010 990; 3®I0 


0I©0 ^010 966110 00101 


9 o 


9 o 


• 001 6000 


0§0 690160^0 0dl0 


9 


9 9 


<®<9H «'1<99'i3l < ® 








• 900 901969 81*310 08lT 901091 


0I©9 3010 966110 00101 


9 9 


9 


• 0^0^ 909g^° 


0§9 903010 091010 








9§0 6]100 601^101 


9# 


9 


• 0901091 0504 


0§0 990 9010 06] 


9 e 


9 




0§9 (H1001) 90001 9161 






• 910991 919 - 'd® 9© 90S 1 


Q8ift09. 06061 0§ 019 


9 9 


9 


• (3l9dia 999 : 690160101 


36000 81961 03 019 


9 9 


<TI 


• 04§I0409I00 : 6919 3060ld® 


9§0 0]0I0 60190 910 


9 9 


<TI 


• 916910100° 


9§0 990 9010 06] 


9* 




• 00199 ®§® 81 Q : 906010, 


36000 990 99101 004109 0001 


9i> 




• 0901 9811060 01601 3%©904l 


0I©0 990 99101 0910 


9# 


# 



9K1I0 09® — 








©63&Q, 



6001 


6000 


q«i 


®°0HI 


• 


21 © hqgqi©© - Q©S4Q 


0^Q 63l6©3 6QIS 


?r 


3 


• 


©°©l©q©Q QIQdlQI 


0 i©Q hi g4©g © 0 iaiq 


9 O 


3 


• 


sgi§ft, : ~<i© <?©q gs 5 © 21 © 


g6er3Q ©©© © 01 Q 1 © 0410 © ©q©i 


9^ 


9 


• 


©IQ0©ia QQ© 


g6er3Q 2iQ€i ©q 315 . 


9 9 


e 


• 


60ISQ ©©8Q©ia© 

°»~ C*. 


0$£Q ©61©^ 3I§, ©QIQ1 q0IQIG11 30IQ 


9i> 


c 


• 


gllQQ^q 3G©0ftQI 


0^Q qQIQ 6©I0© ©1© 


9^ 


9 o 


• 


©iQ©©ia gi<sii 


36©“3Q 21 QGI ©q 315 . 


9 9 


9 9 


<5)1914, <5© (3 S1I01I00 085110, (3 Q04I00851I0 






• 


©ISGQ 3©© G0IOQ1 ©4©0IQ 


0^Q ©0ft ©QIQ © 1 © 


99 


9 


• 


q© ©©Ql : 01*3211 


0^Q 210© ©QIQ 2II0IS4 


9 C 


9 


• 


6^©© ©s -<i© 0 >qeiQ 3130001 


HI QS§,1©IQI3<S1 ©1© 


cn 3 


§ 


• 


qi© 4 2i©©aQ q©q<siq 


0^Q G©©l©© G©QQI 


9^ 


9 


• 


QQI0OIGQ 3©0©1©0IQ ©Ql© 


0^Q qi§H1 ©101, qGQ3Q 91l©31 ©01© 


3S 


9 


• 


(3©©iq ®g© di© Q3© 


0^Q 0©ftl2l 3©§ 


9X 


<n 


• 


0QQ0 ©l<SI 


0^Q ©©Ql© d© 


99 


<n 


• 


6301I0Q q<S1l©1GQ ©0211 ©IS 


HI 3©1ffl ©©IQ 6©60Q 


91“ 




• 


0IQQ ©101 q© 


Hi ©IQI361 ©q d© 


‘Tl? 




• 


211© GQIGSQ6Q ©011© 


0^Q 36Q© ©01© iq 


99 


# 


• 


©IQ01S QI©4GQ 0IQQ Q©QI 


H1©01 2IIQ0 3l©0Qlia 


3S 


9 


• 


3©0 <3 IQ 


Hi ©iQia© ©q d© 


9 C 


9 


• 


G^ftQ© 6QI0© 0IQQIQ GSI00I 


H1©01 2IIQ0 3I©0QI3 


9 9 


r 


• 


0GTQ QIG11 


Hi ©iQia© ©q d© 


e# 


9 9 


• 


©Q©Q©©10 ©0©iaGQ ©S 


0^Q ©©Ql© d© 




9 9 


• 


QIQ© ©1® 2IQ4ld©Q ©S 


hi g©a©©iQ 315 . 


9 O 


9 9 




©Q0GQ 3©34l (3 3©ldl© 








• 


QI3I9,©© ©S ©ftl© 3©0 ©S 

<j G 


HI ©01© 2II0IS4 


9 9 


9 9 


0^-, 60<S0 (3 0031 085110 








• 


q® Q©QI (3 ©dG©0 GQI© 


H6Q3Q aqGQi©© ©ia© 


<n 9 


9 






3H1 6©lftlQ3l ©00130 






• 


Ql©4 2I©©H© 


0^Q qQIQ G©I0© ©1© 




9 


• 


3©© ©ft©Q©l : ©Q QQQIGQ QQ© GQI© 

«*- <U- 


0^Q ©€1©y 3I§, Q©IQ1 3001 0I3©I 


«n# 


9 


• 


®©i©©„ 


0l@Q 30©I0© ©0Q2I1 


•n 9 


9 


• 


©IQ©I 


0l@Q ®q©6i 315 . 


3TI9 


9 


• 


2IIG© ©IQ2I©I 60Q G©60 ©Ql©© 


Q^Q 63©0I© ©01© 


‘nr 


9 


• 


©4IGQQ2II ©QIQQ61GQ GQ0Q 363,1© 


0 ^Q ©H©I 0 © ai©Gjl 01 




<n 


• 


©d6©0 


0i®Q ©4©© ©0i© iq 


<n9 


<n 


• 


QQ© qiqH ©1® 2II63I00Q Q©QI 


HI ©Ql© QI0I ©dl© 


<n s 


<n 


• 


3ldlQG1 G^GQI© 6 0I0IQ ©3©<S1 


0i@Q hi ©5©§ ©0iaiq 


<n<n 




• 


©IQQ4 (3 qiqH 


0l@Q 30©I0© ©0Q2I1 


<n« 





©Kll© §9® 







§6<a&Q, 



€Q<31I 


60) 6510? 


q«i 


63°<o1HI 


• TO (3 000160 08 


0^0 36061 0010 QSI 


‘TIC 


* 


• 0§0I0 60100 00QI 


36080 0000 ©01 


9 C 


# 


• CTfl (3 aiwaisff 


0I©0 000100 00031 


9 9 


9 


• fisffisgieafi 331600, 


0190 0001 0061 001© 


9i> 


9 


• (360QI-<41 6^66110 : gig40S?0 


0^0 gOI© 60100 0161 


9T 


9 


• 0S§,I60IQ000 086010 


0190 061061 6115? 


<410 


9 


• fir 6 00010 6j6]0 Og 


0190 0041611 0161 


<419 


9 


• 000 31601040101 06i 


0^0 30004 06] 


<419 


9 


• 61Q000 3^061 


^6000 3061 06; 010 


<41# 


9 


• 010I6[03I (9) 


06000 61000 00010,0 


<41 9 


9 


• 610^0 


0190 30© 310184 


<41 C* 


9 


• eoie 4 q§H 


36000 0190 008i0 00101 


X? 


9 


• 00001 01 ’0 0104 (3 0©g 6010 306830 


0190 0041611 0161 


9# 


r 


• S04QI0 6160100 : 00 Old" 3g0610 


0190 30© 310184 


99 


r 


• $e<Ei«0 og 


0190 o40ig 091010 


<41o 


r 


• 080 og 


0190 ®6;06i 611%. 


<41 <41 


r 


• 60CT 60100 01061 (3 0010061 


HI 0010 0101 0310 


<4ir 


r 


• 0QI©00 6^66110 : 6060 800100 ? 


0^0 gOI© 60100 0161 


Xo 


r 


• 606010,0 0000 


0190 00010061 001© 


9r 


c 


• 01004 6 6000S400I 


0190 6100106 610031 


<41 9 


c 


• 000 GQI0 g§60l31 0104 


36000 601603 066110 010 


<41* 


c 


• 01601600610, 


0190 000 00101 001© 


<41 9 


c 


• G0CT : 610001 0 61081 


0190 30© 310184 


<4ir 


c 


• 0QI©00 6^66110 : 60G0 800100 ? 


0^0 gOI© 60100 0161 


*0 


e 


• 6gi6003l - 910401060 01004 


0190 0041611 0161 


9# 


9 0 


• ©0161 031 
<** 


36000 61000 00010,0 


99 


9 0 


• 001 600611 


0190 30© 310184 


9 C 


9 0 


• 0ff, <00, 


0190 0001 0061 061© 


<419 


9 0 


• 0001 686:60 Sf?0 QQ6OI00I 


Hi 03a 0H 


9 <41 


9 9 


• 06] 3O06]61 0£J0 


0^0 3010 ©66110 00101 


9* 


9 9 


• 3010 01004 601010 0101611 


36000 ©603 0010 00016,0 


9i> 


9 9 


• 010600211 


0190 000106 610031 


9T 


9 9 


• 0<§ 6010 (3 08 

<61610 (3 0?t0Q 083110 

OL 


360610 0190 ®306i oig. 


<419 


9 9 


• 0610 0000 06 361 o 0g 01001 


360610 0106100 03 


<4ir 


9 


• 0031 96110 0I0I0T g« 02110 6001 


08000, 00430 03 


*0 


9 


• 6T04I60 6T04I60 qi00f\ 9 o ? ^ 


HI 06010 0010 061© 


9 r 


9 


• 061060 601600, 0 2101 f^Sf 


030 0^0100 01613161 


9 e 


9 


• 6T04I 60TO 


HI 010160 0^10 


*9 


* 



§1310 § 61 ® 







§6<aaQ, 



€Q<31I 


6©) 01©? 


q«i 


spsihi 


• 021I60IQ0 Q00l©4 


01 ©684 Id© 91$? 


qne 


« 


• 9 aff ©€lS d 0< olHIQ ©4©© ©40,6© 6?©©©61Q 


01 0691© ©01© 001® 


qnx 


s 


• ©q4©© sff^gio 


Q8iff0©. 0l0ldQ 019 


qn 9 


9 


• ©g®©© ©©861 ©1©©I610© ^06©l©©0h‘0l©ffl’ 


06©9© ©I0619© ©21 


xx 


9 


• ©9© ©00 90 : 010 09© 00ldl© 


01 ©IQIfl© ©01© 


xj> 


9 


• 60606© 60l©© ST'SHI 


Q8iff0©. 0l0ldQ 019 


X9 


r 


• n (91©) 


01 ©604ld© 0I£ 


Ko 


c 


• ©169©©© Q©l© 6 ©169©© «S1 0< 31HI 


01 0691© ©01© 001® 


X9 


c 


• ©9© ©S)l©8© ©1©©61Q 


01 0©I0© 9109 


qnqn 


9 0 


• ©001© ©g© ©0 


©siffa©. ©laid© qi® 


qnx 


9 9 


aiS® §<©41 g gqS §hic» 


• 0IQ60IGQQ, 


01 6©©l©0 0901 


X? 


9 


• 0a© 1 <gl004 ©©l©0 


0^© 0©I0© ©01© 


xqn 


9 


• 691819 01© ©211 ©91©© 0I96GI0©© ©9 


06©0© 604131 001019 


X9 


9 


• a-©ift©ie© 


0S£© 690018 001® 


x# 


r 


©is > is?i«si ©'sai© 


• a©g©Q ©0 


01 00l°© 6619© ©G00°0 


xx 


9 


• ©80 ©SI© 00 


01 ©©0 ©01© 0I©0°0 


qn9 


qn 


• ©©©10 ©0© ©06©© 


09© ©00 ©01© 0I©0°0 


xqn 


X 


• 60l©©00 ©1016© 00 081© 


0^© q©©i 00 


qnqn 


# 


• ©S0Q ©G©61 


96©0Q 90©lff 019 


Xo 


9 


• 00©l© (3 060410©!© 


2RJI0G ©0©l©l® G©©l 


X 9 


9 


• 69100 00G© ©1©ft© ©10© 


01 ©©81 ©0191 01%. 


X 9 


r 


• 2!®0 < 0I6©€110 ©I9IS©, 6806113 - # 


0^© 0©I9© ©01© 


XC 


r 


• 02!©1© 0l©©l0lft9© ©©01 ©©061 


96©0© ©0©©0I©1 qiQ 


qnx 


9 0 


• 02l°© 0l©©l© ©$?© "<1© 0 009©. ^lftl®©61 


010 Iff, 00400, 


qna 


9 0 


• 00 6 0ldftl© 001© : ©&ffl ©IQ9I 


01 ©©81 ©0191 0%, 


Xo 


90 


• ©©© 0©© 


09,© 9601© ©01© 001019 


qnj> 


9 9 


©>sai < © 


• 6©I6©9. 090,10 - 9 O ? qn 


019© ©106©© ©© 


«x 


9 


• 9609© 2ll©0ft; 6©9<5jl0’,© 0QI© 


01 ©0® ©01© ©10 


Xi> 


9 


• Ql§ia 001©6© ©9© 6 01611 


01 ©l©©$^0 001® 


xr 


9 


• 2181©© 0I2J 000©01 


©9,© ©I0©9 6©(3 


X 9 


qn 


• 9© 019© IG© GS 5 © ©1010©© 0001© 091© 


0I@© ©©©1 ©©61 001® 


xqn 


qn 


• G©IG©H 8901 


0^© 2i©a ©01© ©©19 


X# 


qn 


• 219^0 6 ©9© ©©41 


0^© ©$^9 ©191061 G©G0©l 


X 9 


qn 


• 0810 a® e?t©i0© 00 ©©100 3 © g?sii©© © 60,861 


0^© ©Q©8© 00 


XC 


qn 


• ©ffll© ©00G© 004 01© ©IS 


0^© ©l©©$^9 001® 


XX 


X 



©Kll© §9® 







§6390, 



60)011 


GGilQIW 


q«i 


31 o 01HI 


• 9©I9^I69 0949100 ©[619 9090101 0©I9 


g6030 060€1 QQ 0001 


Xo 




• 2I6T 0060196 - 919901 (3 391341 ( 9 ) 


06J0 63l60i§ 6010 


X9 




• ©1090960 601690, 6§8!I00 


0G£0 9 ©9© 0€], 06J0 (€]1001) 09131 9I©XX 


« 


• ©0010 eG9igie 


HI 0910 9010 3IS? 




S 


• giGeft, 


©G£0 0010190 0160101 


X 9 


3 


• 2110 639IG© qj96\ aer 4 04109 , 


HI 930 9010 913 


XC 


3 


• 2I9I2II06 0§©I2II01 0001-9001 6316019 


g6030 39109 001331 


•& 0 


3 


• 01019 98110 010 


06£0 9©0°00 0H 


xr 


9 


• 0610 66*00 9°036 : 21100 210001 


HI 0STQI0 0N0 


«? 


9 


• 90001 60QS 06040 09l2i0 60l00 211010 


HI 06010 0010 0101 




9 


• 9811060 601690, 009,10 6 66*81100- 9 


©G£0 9 ©9© 0H, 0^0 00131 3I§. 


«x 


9 


• Q69I9I 2110060 0 21919131 


g6930 21163 0010 0010 


&o 


r 


• qg 01900 0211 (3 01211 


HI 930 0010 913 


£X 


r 


• ai0 0000 0010061 090 ai9gi0-6060 30 ? 


Qg|090 0191210 qiQ 


X* 


c 


• 0190 08113 601690, 0€iqi (<TI) 


0G£0 2I©9 0010 9010 


X 9 


c 


• 3601603 (90910) 


0^0 691609) 6013 


XC 


c 


• 0101 6)10190, (3 2116 §1600, 2II2J04 


36930 0606 9S) 9001 


#9 


c 


• 00699 21939 6 21130100 3600001 01046)0 


C|60’0Q 0906610 00100 


X 9 


9 O 


• 0910060 2I9I2II06 2I00I0I00 ©001 


HI 933 0010 913 


X# 


9 0 


• ©0010*3 : "<10 00101900 9^9 


HI 2130 0010 qiQ 


X 9 


9 0 


• 601690, 00910 - 9 o § ^ 

- €101006) '<19° 6©30 98110 


0190 004100 qi® 


<nr 


9 9 


- 09l2i 98110 


g6930 069190 0319 3°0 


Xo 


9 9 


- 03190 98110 


g6030 0606 QQ 9001 


XX 


9 § 


• 900 01921106 10 3012110 9100(39’ 


06J0 910210 3iq. 

21 21190 0001013 6001 


X 9 


9 § 


03I-9IQI0 00136 6 2II0I69CTI 

W2161, Wie®, §00 ? 

• 2ig©sr ( 9 ) 


0190 004100 qiQ 


X 9 


9 


• 2 iS©sr-x 


0190 004100 qia 


<nr 


qn 


• 21^©0 (#) 


0190 004100 qiQ 


qnj> 


# 


• ©10006) 06030 3.'d0,.ai0,. 01(3 


g6930 06069$ 9001 


XX 




• 21 13016400 00910 - §©, 09,3 


C|60’00 069190 0319 3°© 


Xi> 


§ 


• 310, 09916 06) 6910 


HI 0016 9$ 900190 


#9 


9 


• 96)0 2191010 30I©IQ 


HI 9016 06) 09101 




qn 


• ^6030 69696) 60109 6913 


06030 933 0010 001910 


sqn 


qn 


• 09© 003°94I090 06I39S) 001060190 


H1001 21001 9160101 


X 9 


X 


• 999 96081 g6030 9101 006 913 


06930 ©9910 910 


xr 


8 



0K1I0 0Q® — 







©60&Q, 



6Q<31I 




6©) 01 9? 




©PolHI 


• 


016^1691010 ©ft© : ©IQ 990,0. 


01 §0I°9 6990 0G00°e 


So 


s 


• 


01© x 06081 (3 6©HI098ilft1 ^0160161©©, 


01 90I°0G€100 0G00°S 


sqn 


i) 


• 


6©0.0. 60^©0, ©Q, 


01 e0l°0G€190 0G00°9 


Si) 


9 


• 


600(3 6©HI098ilft0 ©ft© ©10 ©Ift^ 


01 90l°9 6990 0G00°e 


s<n 


C 


• 


90HI0 06081 010. SII^LGQISI 0I0I©1 


06000 00,6010© ©IS© 


S 9 


9 o 






001 601ft 1001 ftffftia© 






• 


69690 6019ft 691®. 


06000 900 ©010 091910 


Stf 


9 9 


©'sai*© 








• 


00910 069 969 


0^0 0^|9 00 ©19© 




9 


• 


§aift, G^9a©fflift (3 ai*jig©9i 


©5^,0 06010ft 901© 




X 


• 


06f©0 0619 


0^0 604100'ai 091® 


s<n 


S 


• 


601 99© 


0d£0 0^|9 00 ©19© 


So 


9 o 


• 


2I€J0 ^ft 


0^0 0^j9 0©; ©10© 


So 


9 9 










• 


OL \ 


000 6©0I60^]0 ®dlft 


S? 


9 


• 


OU \ 


000 001010 ft© §$9101 


s<n 


9 


• 


0099941 


90® ©010 910 


So 


X 


• 


€19 0°0®6 


HI 00© 08ift 091® 


i)o 


S 


• 


OU \ 


000 6©0I60^]0 0dlft 


S9 


i) 


• 


9ia 0996 

<U- 


HI 001010 ft© ©$0101 


sr 


9 


• 


981ft ©Q© 

CC \ 


HI 90l°9 6990 0600°© 


sr 


r 


• 


981ft ©Q© 

OL \ 


0©0 6©9I60^]0 ©dlft 


S9 


c 


• 


€19 0°996 


€]1001 0001 0€] 


SC 


9 o 


• 


€19 0°0«I6 ( 9 ) 


€]1001 0001 0€] 


sr 


§ § 


GW0I6Q 0'8ai<9 








• 


0§ 9811© 

<3 


HI 90,6010© 0dlft 


sqn 


9 


• 


2110 994 ©0 


HI ©1006 091061 


ss 


9 


• 


9S 909 2199 QS0 6QI69Q 90 


HI 9I9I©1 006 910 


Si> 


9 


• 


§H 99 990 


€]10I0. 00H©0 9I€1 


sr 


qn 


• 


0ftl 9901 000 0©l 


HI ©0°9 006 9€]l© 


s<n 


X 


• 


G©IG0G^00 (0°0g 60910^ 


HI 901€1 00 09101 


sc 


s 


• 


98)191601© 


HI 906010ft 0dlft 


sc 


i) 


• 


©'d G0 21160 ? 


0©0 (€|1001) ©0901 9I€1 


sr 


9 


• 


^00 ©19© SKI ? 


HI 000 0019 091910 


i>o 


r 


• 


009 019 01211 


Hi 0fti0© m\ 


S9 


c 


• 


01961 21 1^0 09 


HI 900 ©96 609190 


si) 


9 O 


• 


9©H90 ! G0ft G0I 0610 


HFIIft, 0©©94I6 091910 


si) 


9 o 


• 


©800 ©1001 


0©0 9©0I©1 9160191 


si) 


9 9 










Ppg 


’q’WIYi’ 'Ci'tolW 






jjy 







§6000, 



6Q<31I 6Q«SIW g«l 0P31HI 



0'83il < ft gWi 1 

• GSIffQ 60© ©Sflft 

• 0QI9Q1 

• 04l§©„ 0010. 

• 9811ft 60© 60©©, 9iq 

• 06© ©2110 ©0 : 00© 0©©§ 

• 901100 £119 : 60l© ©I ©SlT 60© 

• €l§ e 0Pt® 

qiqctc 1 ? 

N OL 

• 010000 
• 0100,00 
• 0100,00 
• 010000 
• 010000 
• 010000 

• 0I00,%0, : 8l§8l§1ff ©0 

• 010000 
60T02IIQ1 0100 aiffll€l 

as© ©lftiisii 

aL 

• “2101000101 Qi0i0©0, : 

©gage©! Qifiift©ft^ ftiftftfflieiai” 

• giftlft ©19010, 604I0081I0 6 
31919 £ ?S36'SI < 31Q 21901ft 

SI0SI019T WQftlQ 

— 1 — * ou 

• ©§o oogs 

§G<S \ <S W2l<ft 

• G^stift© ©41001000 oetiq ohi^oo owiq 

• 000,9 ©6010 ©10 

• 96j©0 2I©H00 (3 9©l€l GSS0G0 ©19© 

• 21® ©HI09 ©9069 0011© 

• 81001069 981ft (3 SlI^IIQ© 0000 ©0©l 

• 9H©90 §®d9 091069 

• 2lldft© 981ft (3 gag 9941 %IQI 60lQ0§Q 096919 

• ftffllft 01004 (3 Gfflg©© 1 010% 

• 9909 ©01 (3 ft© 60l9ft 

• 090 9® 

• ^0 6 2160061 : 00I©I€I0IQI9 ©000 



HI ft ©Si 09101 01%, 


go 


9 


HI ft©Si 90101 0 l£ 


gg 


qn 


99010 001010 


g 9 




HI 0600 010 


g e 


g 


HI 0©Si 00101 01%, 


3o 


3 


HI 0©Si 00101 dis*. 


gg 


C 


HI 060900 0 I$? 


gx 


9 o 


© 0,0 60690 ftl 21 010 © 


g9 


9 


©%9 606900121 010 © 


g* 


X 


0%9 606900121 010© 


gr 


g 


Hi ©%0 ©010 0H 


j>e 


r 


©00 6060 s;fti 2 i 010 © 


g3 


c 


Hi ©0®. ©010 0H 


g9 


9 O 


(3 oGroi fin 


gr 


9 o 


©00 6060010121 010 © 


g9 


9 9 


H 1001 q$Hi Qffftia© 


gr 


9 



06090 219194 ©010 QSI 


gg 




©00 g0©l 0H 


gg 


3 



991 01%. 


g 9 


3 


©00 0©9°©0 0H 


3o 


9 


06000 0I0610T0 021 


g C 


9 


000 060100 ©hi© 


g C 


‘Tl 


06000 004061 606001 


g C 




06000 09Si0 910© 


j>e 


# 


06000 ©690 ©010 0©0I0© 


i>9 




©$9 0010® ©01031 


3o 


9 


©$9 q©©i 0H 


3 9 


r 


HI 0101061 0% d© 


#C 


e 


©%9 0I©9^© 001© 




§ O 


0%9 00190 ©HI© 


3o 


9 9 



♦ ♦ 



9819 09® — 







0GQI<aW€i91l<3‘Q1 

Q. ‘0S5I0 061®’ 2102101 0811 009ldlQ6IQ= ‘0iai®-0^QGP1’Q 991-SI 91© XI 9° 699190= 9S5I0Q 81999 
9°999 ^001 ©0110 6991 91® QQ^ I X7QI 9190 QI69 90199 <£\7 I 
9. 6®90 60® 909,60 609910 OI^SQ 98169 9I’Q 9100^0 %09,®=9 09 01010 990 919169 

Q9SI99 0991 999 I 

9. A4 9-S 01909 6919X7 91969 0^9169 69991 91® 69909 8106919 I 6991 900 8119910 09 
(869 .9/569.9) 91 00 9 9=60109 (6090,) 811969 99 I 901-810 91© 01^99® CP60IQ0 

— 1 —i ot. 

(6Q®«&) 00I9Q 00100 010 I 01-9,90 90 0Q® 0°04 0Q6II, 6CPI0 00®, ©-60I© 00511 

CX- CX. Cx \ H 

(00 8JIX7) XI 0° 0HIS? 0IOI®<&® 90600 00®5I1 001901 Q®®1 I 

oc 

8. 6991 990 91® 6990 69® 99 990, 909001 001 8101101 Q9 8ld19,0 0020 XI 9°/09l 9©0 
8l9dl®61l, 001, 0811 019 q°®0 002®, 69 99® Q6©!® 6991® 6996® 0091 96d9, I X7QI 69919® 
910 0811 999019,01 901991 90 0100910010100= 8ld0 8ld19,0O 9691® 699 I 

0. 001 9101® 00919 000 91 6991 0 00® 0=60 100 (60® 0,) 00100 6091 01® 6900 

6090 69, 006® 90 6991 91 00® q®0l 0 069 ©101 9010 609 010" I 819601010 6991 
60=00 081191 XI 010" I 

5. 6991000 981199,9 9I°00® 9SI0 909, 91 69S3I0O 960IQI9 Q06Q 81ldl®0 6091 \79° 0101 Q© 

9ld190 0811 9ld190 2109101 (3 O09ldlQ€1O® 69ld®91 6091 Q00 I OTI0O 090 090 6990 

—I —I H CX. 

91009100= 60090 0190 900 000 0101611, 960l90dOQ 0901, 00, 919=00 (919090) 091 

• CX \ — ' — ' \ CX \ H 

99® 0190 9ld196Q 901® 00910® I 

9. 69® ®°QI01 91 6999,0 9QI901 91009160 9006® 9® 010®, 0101® (30811 ®Q 6091 81019910 I 
9SI0 69916® 60l®9 090 000 99190® 810910 00 9 6®® 0I0IQQI9I8I® 911911 0® 699199916® I 

H CX- CX. cx. 

6990 060 9991® 0 £191 0®O 810910 0® 699910 60^1 00Q 010 I 

cx. H cx cx. cx. <5c 

r. 9906® 91900 X7OO90O 609 0 699 0 991016® 081199 I 

C-. 69916® 8109919, 9I°90I9,O0I, 9S0 n 0l9l0, 010 91 dtf®0 9910, QI0600O 90190 (3 91§®0 

811699 91 091 909=00 6091 Q00 060" I 

CX<- —I cx. 

<2 0. '8110^6119, 96OI0I9I ' 90 69919 q°0Q, 6091 0QOIQ I 90 699191® '®9 96010191 ' 081101001601 

699196® 9909, (3 9°®0 0091 8119910 I 

Q Q. 699196® X70 00®, 900 9IQ9JQ 969,1® 0091 81000 I 6990 699190 9969,1969191 0091 9°6® 
9°6® X70I 9ld196Q 99100 02 991 6091 9690, I 69916® 901090, 919190 W 081190 09 00091 
8119910 I 

Q 9. 60-311661 OOIOG 0GI0G 91®, 9°9IG0, 99GIO0I 9°9IG0, 9°9IG0I 9^01 91 (3G61I GS5I0 X7GI6G01 QIQ1 

6069 010 I 

6 an <3ii ctotan op/ 6} oaten 



Q9GIO0I 9°ai0® 

©0911 §£110 X7OI6001 



V 



0® 9° 9/9, 90Q 99®, 

6)9609® - 9-8-Q 009 
69®6GPI0 v - 059S-9S-SmS5r 
GPIIS^ - 039S-9S-S99S-3 

Q- 60 O-odishabigyanacademy 1 @gmail.com 



CIG<31<§,<ot 91011 - G ?0.00 



Price : Rs 10.00 



(website : www.orissabigyanacademy.nic.irT) 



y 




KGOQ Ktex, 



526 - 707,1 




ce) sjsn cgiem 





(9) aHS©IS5HQiq (2l<gQ1Q) 



(*11) Q 1 ? ^?r?l (Q©Q) 



6QQgg€ QQHIQ gQHQg 2IQQICP : aiQQC?1€i Q1Q 



Printed and published by Dr Rekha Das on behalf of Odisha Bigyan Academy and printed at M/s Global Printers, A/19, 
Rasulgarh Industrial Estate, Bhubaneswar and published at Odisha Bigyan Academy; Plot No. - B/2, Saheed Nagar,, 
Bhubaneswar-751 007. Chief Editor : Sj. Bijaya Ketan Patnaik, Editor : Dr. Basanta Kumar Choudhury. 





